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Statistics, Sophistication, Sophistry and Sacred Cows 


By Louis Lasagna* 


WE ARE ALL SNoBs,f of course. The ego, some- 
times referred to as a fragile gossamer thing, actually 
has an omnivorous appetite. It subsists on a diet of 
favorable comparisons with other egos over which it 
possesses a real or imagined superiority. Medical re- 
search has always provided a bounteous banquet- 
table for starved egos, but in recent years has begun 
to nourish in greater numbers persons whom I shall 
call Statistical Snobs. 

There are two main varieties of Statistical 
Snobs. The first of these is the Professional Illiterate, 
or Statistical Hayseed. He professes a great disdain 
for all statistics, and boasts of his ignorance of 
statistical principles and technics. In ghoulish glee, 
he points to such books as How to Lie with Statistics,! 
and reminds you that “you can prove anything with 
statistics,” or (on alternate days) that “nothing has 
ever been proven with statistics.’’ He sneers at the 
“Ivory Tower Boys” who “just don’t realize what 
the practice of medicine and the problems of clinical 
research amount to.” He is shocked at the thought 
of controlled experiments, where some patients 
receive placebos and are thus “denied the benefits of 
treatment.’”’ (With typical largesse, this objection is 
levelled at all treatments, be they established ones of 
proven efficacy, or untested drugs or procedures 
which not infrequently turn out to be more dele- 
terious than no treatment at all.) He is fond of 
writing papers (summarizing uncontrolled observa- 
tions) which he admits are inconclusive, but usually 
end with: “The results are promising and warrant 
further investigation.” His prevailing philosophy 
ranges from absolute nihilism to rapid and complete 
ingestion (sans mastication) of new claims, since he 
lacks any standard of reference for evaluation other 
than an ill-defined, ectoplasmic link with the Un- 
known referred to as My Clinical Judgment, or My 
Past Experience. These individuals, while all too 
real, are an old phenomenon on the American scene, 
and actually less annoying in some naapents than the 
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second major type of Statistical Snob—the Chi 
Square Cavalier. 

The Chi Square Cavalier, or T-test Terror, is a 
crusader for statistics in the scientific world. To him 
a paper without at least one probability value is a 
shuddery concept. As rigidly doctrinaire as the 
Statistical Hayseed, he would apply his technic to 
all data, even when it is not desirable or possible to 
do so. Since many of these Cavaliers know only 
enough statistics to impress those who know none at 
all, some rather amusing things occur at times. Data 
which have been collected in such a way that com- 
parison of treatments is meaningless are subjected to 
exhaustive scrutiny. Matched data are treated as 
independent data, or vice versa. Large sample tech- 
nics are applied to samples of microscopic size. A 
moderate amount of knowledge in this field is not, 
however, an impregnable bulwark against error. As 
a matter of fact, a special type of mistake is probably 
most commonly committed by a more advanced 
group of Chi Square Cavaliers. 

The error to which I refer is the Microstatistical 
Mirage. Papers may be found in which “highly 
significant differences” are described, but which on 
careful reading seem to be concerned with extremely 
small differences which have been shown to be signifi- 
cant only by the use of very large samples. Several 
examples may help to illustrate the field of Micro- 
statistiest: 

One paper reported the results of a study of 
antitussive drugs. The numeric scale for the severity 
of cough was from 0 to 4, as follows: 0, indicating ” 
cough; 1, occasional, barely troublesome cough; 2, 
moderately troublesome cough; 3, markedly trouble- 
some cough; and 4, incessant and distressing cough. 
Eleven thousand observations were made, with 
“highly significant”’ differences being established be- 
tween treatments. When one looks at the figures, 
however, it is interesting to see that the most 
“potent” drug studied (codeine) caused a drop in 
mean severity of oon vom the Ist to the 5th days 


t I hope that those statisticians who refer to the 
statistics of small samples as microstatisties will 
excuse the above usage. 











































































































































































































































































































of observation) from 1.33 to 1.09, whereas the 
placebo caused a change from 1.58 to 1.53. Ob- 
viously the average severity of cough studied was 
mild, and the mean decrement after treatment small 
indeed. 

Another paper was concerned with the calming 
effect of Rauwolfia on a group of agitated psychotics. 
Again we find large numbers of observations made 
(over 400 patients were studied), with the following 
“highly significant” results: 


Premedication Placebo Raulixin Serpasil 
% Noisy 19 19 15 14 
The difference between the Rauwolfia and non- 
Rauwolfia conditions ...is significant at the 1 per 
cent level of confidence. 


Without denying the validity of small differ- 
ences, one wonders whether the cause of progress is 
not better served in such instances by accenting the 
essential insignificance (from a practical standpoint) 
of such results. 

The antipode of the Microstatistical Approach 
is presented by the Tunnel Vision (or Close-But- 
No-Cigar) School, members of which steadfastly re- 
fuse to call any attention to differences which do not 
reach some mystic probability level, no matter how 
close they may come to achieving this point. Even 
when a small series has been studied, and there is 
good reason to suppose that a few more cases would 
have allowed penetration through the Magic Wall of 
p. 0.05 Fire, we find the observed differences being 
curtly dismissed as “‘not significantly different.’”’ As 
Kennaway has recently pointed out,? there are very 
interesting examples of minute (but important) 
small differences which are almost impossible to 
demonstrate ‘‘statistically” under ordinary circum- 
stances. He cites Haldane to the effect that the in- 
crease in length of ceratopsian dinosaurs from 1.7 to 
6.5 meters in 22 million years took place (at the 
beginning of the period) at the rate of 1 mm. per 
10,000 years. One can picture an early caveman snob 
telling another caveman that ‘All this rot about the 
dinosaurs getting bigger is just erroneous clinical 
impression, old man.” 

Another kind of Statistical Snob is the Placebo 
Pusher (or Double Blind Dodo). Having learned the 
magic words “placebo” and ‘double blind,” this 
species insists that any report in the literature not 
containing these controls constitutes a complete 
waste of everyone’s time. 

If some happy clinician reports twelve cases of 
pathologically proven metastatic carcinoma cured 
within two weeks by some new drug, with main- 
tained cure for ten years, the Dodo screams for 
“placebo controls.” If someone reports a series of 50 
cases of staphylococcal meningitis, randomly dis- 
tributed to two treatment groups, with 90% survival 
in one and 0% in the other, the Dodo sneers, ‘“‘Were 
the people involved in making the value judgments 
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as to life or death kept unawares of the nature of the 
two medications, and did the patients know which 
drug they were getting?” 

Like all militantly dogmatic groups, the Placebo 
Pushers are blissfully unaware of certain incon- 
gruities in their attitudes. For example, if one is 
studying the effects of nicotinic acid, injected intra- 
venously, on headache, it is difficult to keep the 
injector in the dark as to which medications are 
nicotinic acid and which are saline, unless he is 
physiologically blind. (It would also help if he were 
deaf, so as not to hear the patient’s comments.) One 
can get around this problem by using one person to 
inject and another person to evaluate the results, 
but how does one fool the patient in this case? The 
patient who has just got a big dose of nicotinic acid 
(or apomorphine, or veratrum) will usually have 
little difficulty in distinguishing such injections from 
saline. 

The Placebo Pusher also has his counterpart 
among the nonbelievers. One recent study concerned 
itself with the analgesic effects of aspirin in a group 
of patients with chronic complaints referable to the 
musculoskeletal system. Having failed to show a 
difference between placebo and aspirin, the authors 
came to the astonishing conclusion that the double 
blind technic was not suited to the demonstration 
that aspirin was an analgesic drug in patients of this 
sort! This statement would seem equivalent to bor- 
rowing the favorite rifle of a crack marksman, 
missing the target, and then blaming the poor per- 
formance on the gun. 

A final bit of Statistical Snobbery will be in- 
cluded because of its direct significance for the writer 
of this paper. Recently, I discussed a large series of 
patients who were subjected to portocaval shunts. 
During the early years of experience with this 
technic (the same surgeon did all the cases) one type 
of anesthesia was employed. During the later years, 
a second type of anesthesia became the preferred one. 
Since the passage of time was also associated with 
changes in patient selection, surgical technic, use of 
fresh blood, etc., I suggested that it would actually 
be more sophisticated for the authors to describe the 
results as “‘our experience during the first two years” 
and “our experience during the last two years,” 
rather than analyze the data statistically for differ- 
ences in morbidity and mortality, with an eye toward 
comparing the two anesthetic agents in this pro- 
cedure. One critic commented that there was no 
point in publishing data such as these. I could 
hardly disagree more. Any doctor with a patient or 
relative with cirrhosis of the liver would be most 
interested to know that, as of 1955, there is a surgeon 
around capable of doing portocaval shunts with a 
very low mortality, regardless of whether he is able 
to put his finger on the reasons for the low mor- 
tality, and regardless of whether he can learn from 
the data in the paper if ether and cyclopropane 
differ in their safety in this situation. 
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As is all too obvious, some of the descriptions 
above have been purposely exaggerated. These 
parodies are intended to emphasize certain errors 
which are met with all too frequently at meetings 
and in articles. As with most things, almost every 
point which has been attacked has much merit per se. 
In the blind or rigid application of even praise- 
worthy principles, however, ridiculous excesses creep 
in. Having been personally guilty, at one time or 
another, of most of the foibles satirized here, I feel 
considerable freedom in directing these remarks to 


ALTHOUGH THE PEDIGREE METHOD is still the 
basic technic, new methods, new twists on old 
methods, and enlightening developments in some 
closely related fields make medical genetics, and 
human heredity in general, currently exciting fields 
of investigation. It is worthwhile to survey briefly 
those areas in which there is now much activity, to 
consider in general the assets and liabilities of man 
as an object of genetic study, to point out some of 
the misconceptions about genetics to which medical 
folk are prone, and finally to indicate areas in which, 
to my mind, investigation should, and can with 
profit, be pursued. 


Currently Active Areas of Investigation 


(1) Cytologic studies with conspicuous genetic 
implications include the demonstration in man of sex 
differences in the nucleus of epidermal and other 
cells by Barr,' and of polymorphonuclear leukocytes 
by Davidson, and the dramatic displays of the 
human chromosomes by Hsu. The cytologic determi- 
nation of sex has been put to use in connection with 
a group of patients previously labeled ovarian agene- 
sis (Turner’s syndrome), now labeled gonadal 
dysgenesis; and it has been demonstrated that many 
of these individuals are in fact males. 

(2) In the study of the mechanisms of gene action 
in human diseases (so-called physiologic genetics) 
and in the related search for a common denominator 
in the many complex hereditary syndromes of man, 
fascinating developments have been forthcoming. 
Investigations of this type are often doubly signifi- 
cant because identification of the component in the 
machinery which is “out of kilter” so often points to 
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The New Look in Medical Genetics 


By Victor A. McKusick* 


any fellow sinners in the audience. The comments are 
presented not so much in the nature of stone-casting 
as to indicate the extreme vulnerability of the 
Statistical Snob to criticism by the Editorializing 
(or Converted Sinner) Snob. 
REFERENCES 
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W. W. Norton, 1954. 
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logical data. Brit. Med. J. 2: 663, 1954. 


normal mechanisms that were previously obscure. 
For example, Wilson’s disease, hitherto a perplexing 
combination of hepatic and central nervous dys- 
function has now been identified as a defect in the 
synthesis of ceruloplasmin, a serum globulin which 
binds copper, thereby preventing its deposition in 
the tissues. Osteogenesis imperfecta appears to be a 
defect in the maturation of collagen beyond the 
reticulin stage. 

Many hereditary syndromes can be convincingly 
identified as resulting from a single mutant gene, 
even though the basic defect responsible for the 
seemingly diverse components remains mysterious. 
Why does one mutant gene result in garden-variety 
adenomatous polyps of the small intestine and 
melanin spots of the buccal mucosa, lips and digits? 
What do the media of the aorta and the suspensory 
ligament of the lens have in common that leads to 
disruption of both in Marfan’s syndrome? Why 
should a double row of eyelashes (districhiasis) have 
a syndromal association with lymphedema of legs 
(Milnoy’s disease) in some cases and, in other cases, 
congenital ptosis and lymphedema be related? Why 
do retinitis pigmentosa, polydactyly, mental re- 
tardation, obesity and sexual infantilism (Laurence- 
Moon-Biedl syndrome) occur together? Why the 
association of dextrocardia, bronchiectasis and 
sinusitis (Kartagener’s syndrome); of dystrophy of 
the nails and congenital defect of the patella, and so 
on? A greater understanding of human embryology 
would solve some of these mysteries. Conversely, 
however, these abnormalities may conceivably shed 
light on normal development, that is, can, in effect, 
be investigative tools. 

As clinicians, we are continually forced to think 
in terms of the total patient. This is also true of 
hereditary anomalies. The surgeon cannot look on 
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pulmonary arteriovenous fistula as a local lesion, 
since it is frequently only one manifestation that 
dominates the clinical picture in Rendu-Osler- 
Weber’s multiple telangiectasia. The same is true of 
polycystic disease of viscera. The ingenious sug- 
gestion has been made that an hereditary anomaly 
of the mucous gland of the entodermal tube, and its 
derivatives, results in an abnormal secretion which 
is responsible for cystic fibrosis of the pancreas, 
celiac disease, meconium ileus and, possibly, biliary 
obstruction; in the respiratory tract, the clinico- 
pathologic end-products are emphysema, bronchi- 
ectasis or lung abscesses. The whole syndrome is 
referred to as “‘mucoviscidosis.”” This type of think- 
ing is bound to be profitable, if care is taken to 
distinguish hypothesis from proven fact, and to fol- 
low up promising hypotheses with pertinent evi- 
dence—observational or experimental. 

(3) Closely related to identification of the 
fundamental defect in genetic disorders is the develop- 
ment of the methods for detecting the heterozygous 
carrier of the gene for a recessive trait. In sickle cell 
anemia (a recessive trait in the sense that ‘‘disease’’ 
occurs only in the homozygote), an asymptomatic 
abnormality of the red cell is the identifying feature 
of the heterozygote. Similarly, ovalocytosis is an 
asymptomatic condition of no apparent clinical 
significance when the trait occurs in the heterozygous 
state, whereas in the homozygote it is associated with 
hemolytic anemia. In few other recessive conditions, 
however, can we now recognize the heterozygote, 
although progress is being made. Sacks has recently 
identified, in a hemorrhagic diathesis which is in- 
herited as an autosomal recessive and is due to 
deficiency of proaccelerin factor, an intermediate 
degree of deficiency—insufficient to effect the clot- 
ting mechanism—in the heterozygous parents of 
affected individuals. Potentially, this approach has 
practical usefulness in connection with genetic 
prognostication and counseling. 

More than brief mention of the important 
studies of population genetics, with ramifications 
into the background of the races of man, will be 
omitted since the purely medical implications are not 
immediately apparent. 


Assets and Liabilities in Man as an Object of Genetic 
Study 

Certain advantages of the several ‘‘classic’’ 
species (Drosophila, corn, neurospora, etc.) em- 
ployed in experimental genetics are not realized in 
the case of man. Matings at will are not possible, 
nor can one control environmental factors with 
exactitude. Furthermore, the very fact that man has 
24 pairs of chromosomes and an estimated 40,000 to 
80,000 genes indicates the complexity of genetic 
analysis. Embryogenesis is studied with difficulty in 
man. The small number of progeny from a given 
mating and the length of individual generations and 


life-spans are considerable handicaps. Consider the 
difficulties encountered in studying the inheritance 
of Paget’s disease or pernicious anemia, or of any 
disease which is one of senescence or which expresses 
itself only in the third or fourth decade. By the time 
an individual develops recognizable disease, it jis 
likely that the parents will be dead, the siblings will 
be dead or scattered widely geographically and the 
offspring will not yet be old enough to have de- 
veloped the disease. 

There are also great advantages to the study of 
genetics in man. About no other organism has such 
a vast body of information—anatomic, chemical, 
physiologic, psychologic, pathologic—been accumu- 
lated. The small numbers of generations available 
for direct study within a reasonable length of time 
are supplemented by long records compiled by man, 
whose egocentricity and curiosity about himself are 
limitless. For economic reasons pathologic traits in 
animals are not studied to any significant extent. A 
genetically diseased animal is likely to be destroyed, 
and information about the trait not put on public 
record for fear of damaging the reputation of the 
breed. 

The small number of progeny from a given 
human mating can be circumvented by the study of 
population groups. Although matings cannot be pro- 
duced at will, it is often possible to discover chance 
matings of the type desired. In the case of many 
hereditary diseases, what is seemingly precisely the 
same disorder—same biochemical defect, same 
phenotypic syndrome, same mode of mendelian in- 
heritance—is present in animals. Examples are 
hemophilia of dogs, Pelger-Huet anomaly of the 
leukocyte in rabbits,’ ateleiotic dwarfism in fowls, 
Jersey cattle, spaniel dogs, ete., alcaptonuria in 
rabbits, and hare-lip in mice. In such instances the 
disease in man can guide investigations in animals, 
and results can be transferred back to man with some 
confidence. 

As physicians we are in an enviable position 2: 
far as the study of genetics in man is concerned. Ou 
knowledge of human biology is part of the ad- 
vantage. In addition, the motivation of illnes 
renders the patient and his family unusually willing 
to permit, and to cooperate in, investigations of 
genetic factors. More and more, with the passage of 
time, it will be possible for us to “cash in” on the 
careful records kept in the archives of our hospitals 
and clinics. For example, a patient recently pre- 
sented himself to the Johns Hopkins Hospital be- 
cause of symptoms suggesting “brain tumor.” The 
mother died at the same hospital in 1916 of brain 
tumor. Examination of the history and of the 
autopsy material in the case of the mother revealed 
that she suffered from Von Hippel-Lindau’s syn 
drome. Therefore, it was possible in the case of the 
son to predict the histologic nature of the tumor 
before craniotomy. 
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Misconceptions about Medical Genetics 


Possibly one of the most widespread miscon- 
ceptions about the clinical behavior of hereditary 
diseases is the belief in the unpredictability of their 
manifestations. I recently read a paper on cardio- 
yascular aspects of Marfan’s syndrome at a national 
medical meeting. During the preceding paper this 
conversation was overheard: “‘What happens to the 
heart in Marfan’s syndrome?” said one, obviously 
looking ahead on his program. His fellow replied, 
“Oh, that is one of those congenital-familial affairs in 
which anything can happen.” Worthy of emphasis is 
the direct corollary of the hypothesis that a given 
disease is the result of a single mutant gene: the 
clinieal picture in each hereditary syndrome is as 
clear-cut and specific (with, of course, the variability 
which we as clinicians learn to expect) as the clinical 
picture produced by a pathogenic microorganism. In 
many respects hereditary disease differs from in- 
fectious disease only in that the etiologic agent is a 
mutant gene operating from within rather than a 
bacterium invading from without. The virologists 
have long been aware of the basic analogies between 
genes and viruses. Viruses have even been pictured as 
lost souls of genes, wandering aimlessly in search of a 
chromosome. 

A second misconception seems almost absurd: 
that those hereditary diseases which occur relatively 
frequently display a dominant pattern of inheritance 
and that rare hereditary disorders are recessive. 
Speaking in terms of gene frequency, even for rarer 
conditions with recessive mode of inheritance there 
is a relatively high incidence of the gene in the 
general population. For instance, about one person 
in 70 carries a gene for albinism. That albinism 
occurs only about once in 20,000 individuals is 
merely because two genes for the trait must coincide 
in an individual for the condition to be clinically 
recognizable. Contrariwise, the gene frequency for a 
dominant trait such as Marfan’s syndrome is vir- 
tually the same as the incidence of the disease itself, 
a very low figure. R. A. Fisher*® has suggested that 
the mode of inheritance of a disease trait tends to 
undergo evolution with progression from dominance 
to recessivity. It is reasonable to believe that natural 
selection would result in survival of, and procreation 
by, individuals in whom the rest of the genetic 
milieu favored mild expression of the trait, par- 
ticularly in the heterozygote. In time, no expression 
would occur in the heterozygote (the situation 
referred to as recessive inheritance). In keeping with 
this idea is the fact that, by and large, traits with a 
high mutation rate—traits which are, therefore, 
early in their evolutionary progression—are domi- 
nant. Furthermore, traits which represent no peril to 
reproductivity and survival tend to remain domi- 
nant. For example, examination of the skeleton of 
John Talbot, the first Earl of Shrewsbury, who died 
in 1453, revealed the same syndactyly as his direct 


descendants fourteen generations and five centuries 
later. In the case of the so-called abiotrophies, age of 
onset of clinical manifestations tends to be earlier 
when the trait is inherited as a recessive than when 
it is inherited as a dominant. 

A final common misconception is that hereditary 
disease is by its very nature untreatable and there- 
fore unworthy of study by the physician. The case 
of phenylpyruvie oligophrenia is a good example of 
the way in which investigation of an hereditary dis- 
ease can, under favorable circumstances, proceed. 
First came the description of the clinical picture and 
of the empirically associated diagnostic test; then the 
demonstration of the hereditary nature and the 
mode of inheritance; then the precise enzymatic de- 
fect was worked out; and most recently the path to 
successful treatment of these cases by restriction of 
phenylalanine has been pointed out. 


Areas of Medical Genetics to be Cultivated 


The following is a very incomplete enumeration 
of promising areas in the general field of medical 
genetics: 

(1) Cytologic studies of the human chromosome 
by methods such as those of T. C. Hsu should be 
performed in diseases of man. 

(2) Virtually nothing has been accomplished in 
the mapping of the human chromosomes. It could be 
very useful in the genetic counseling of a given 
family to know, for example, that the gene for certain 
blood groups is located on the same chromosome as 
that for a disease trait. Such mapping involves study 
of gene linkage. Roberts‘ has pointed out that con- 
clusions about gene linkage can be made from small 
bodies of data, such as can be accumulated by the 
busy practicing physician. This is so because gene 
linkage must be studied mainly in individual families. 
The many blood groups, ability to taste phenylthio- 
urea, and other traits, can be used as marker genes. 
In general, however, linkage studies are far from 
easy. Relatively few marker genes of wide distribu- 
tion in the population are known. For the method to 
be useful, at least 10 or 12 markers for each chromo- 
some should be available! 

(3) Identification of the basic defect of many 
more single-gene hereditary disorders must be made. 
This is one of the most fascinating and important 
areas of genetic research in man—fascinating because 
revealed by such studies are normal biologic mecha- 
nisms, important because such information may pro- 
vide the background for control of these diseases. 
Inevitably, bringing many new technics to bear on 
this type of problem will be helpful in elucidation 
both of the mechanics of inheritance and of the 
nature of the basic defect. In relation to the heritable 
disorders of connective tissue in man, studies of the 
behavior in tissue culture of fibroblasts from patients 
with the several disorders might be very enlighten- 
ing. Similarly, skeletal muscle grown in vitro from 
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cases of muscular dystrophy could be subjected to 
study from many points of view. 

(4) One subject which has scarcely been 
touched is the development of methods for recogniz- 
ing the presence of an abiotrophy in an individual 
before the development of the usual clinical manifes- 
tations. In Huntington’s chorea, electroencephalo- 
graphic anomalies have been detected in individuals 
who at the time were ostensibly normal but later 
developed the full-blown syndrome. In Wilson’s dis- 
ease the defect in copper metabolism can be detected 
and treatment with BAL instituted before liver and 
cerebral damage ensue. In pernicious anemia, a defect 
in the absorption of vitamin By. may be present from 
birth. Like the detection of heterozygous carriers of 
recessive genes for disease traits, this particular area 
of human genetics has great practical usefulness. 

(5) Constitutional factors in susceptibility to 
disease have long been tacitly accepted by the physi- 
cian. This factor is implicitly expressed in such refer- 
ences as “coronary type,” “ulcer type,” ‘“‘phthisical 
constitution,” etc. A fascinating recent study is that 
of Lea® who investigated the incidence of nutritional 
cirrhosis among former British prisoners of war. This 
study revealed an impressive preponderance of cir- 
rhosis in the group of individuals of dark eye and 
hair color. This type of investigation should be ex- 
tended considerably; it is to be hoped that methods 
will become available for investigating the mecha- 
nisms of these human variations in constitutional 
susceptibility to acquired disease. 

One might mention many other subjects de- 
serving of intensive cultivation: Is cytoplasmic in- 
heritance a significant factor in man? How do genes 
function in human embryogenesis to result in the 
changes observed? What genetic factors are operat- 
ing in congenital malformations and in abortions? 
What are the factors in mutagenesis in man (such as 
diagnostic and therapeutic x-ray, and chemical 
agents such as the nitrogen mustards) ? What are the 
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factors responsible for the pronounced variability in 
expressivity (clinical severity) of a particular disease 
trait? 

With development of methods for control of the 
two other largest general etiologic factors in disease 
—infection and malnutrition—genetic factors be- 
come the largest single etiologic influence in disease. 
Holtz made the estimate that in Norway genetic 
factors are of primary etiologic importance in 49% 
of cases of blindness. Take, if you will, cardiovascular 
disease as another general case in point. Each of the 
three major etiologic categories—arteriosclerosis, 
hypertension, rheumatic fever—is thought to have 
conspicuous genetic factors in its background. In 
reading Knut Faber’s classic Nosography, it is im- 
pressive to find that the Copenhagen professor gaye 
Mendel a leading place among the giants, like 
Sydenham, Laennec, Virchow, Pasteur, Koch, who 
shaped modern thinking about the nature and clas. 
sification of disease. Thinking along genetic lines cuts 
across every preclinical and clinical division of 
medicine. Every clinical specialty has fascinating 
genetic problems awaiting study. 
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Security Resolution 


The members of the AMERICAN FEDERATION 
have approved the resolution printed below con- 
cerning security proceedings in connection with non- 
classified government research grants. 

The resolution was prepared by the Council on 
the basis of information collected immediately after 
the national meeting last May. There was no serious 
disapproval on principle among the various Council 
members although there were various views as to 
wording. The final motion was formulated by Drs. 
Robert Glaser and Albert Mendeloff, with the help 
and advice of Dr. David Graham. It was approved 
by the Council before being submitted to the 
membership. 

The final tabulation will be published in the 
next issue of CLINICAL RESEARCH PROCEEDINGS. 


The Resolution 


I. The American Federation for Clinical Research 
recognizes the right of the Federal Government 
to control the granting of its funds for support 
of scientific research. Furthermore, it under- 
stands the need of the most stringent clearance 
procedures, even though they be nonjudicial 
and arbitrary, insofar as the selection of investi- 
gators to carry out classified research is con- 
cerned. 

II. On the other hand, with respect to the support 
of nonclassified research, the members of the 
American Federation for Clinical Research 
express their disapproval of the present policy 
of the United States Public Health Service in 
denying new grants or terminating old ones 
because of alleged subversive activities by the 
investigators. It should be clearly understood 
that this objection does not impugn the basic 
motives underlying this policy. It is our belief 
that, unless an applicant or grantee can be 
shown to fall into one of the four categories of 

truly disloyal persons as defined by the Na- 


NOTICES 


Presidential Report: Carleton B. Chapman, M.D. 


Membership 


The AMERICAN FEDERATION FOR CLINICAL RESEARCH is an organization which has 
as its main purpose the encouragement of clinical investigation by young workers. It 
does not, however, favor any specialty group over any other; membership is open to 
anyone who is engaged in clinica] research provided he meets the basic qualifications 
required by the constitution. The tendency in the past for the organization to be 
made up mainly of internists has not been by design, and a broadening of its repre- 
sentation in the various specialties is currently being sought. The council wishes to en- 
courage the submission of applications for membership from qualified clinical workers, 
less than 40 years of age, regardless of their specialty. 


tional Science Foundation, the allocation of 
funds for nonclassified research should be based 
only upon the excellence of the project proposal 
and the professional and technical competence 
of the investigator. 

III. The American Federation for Clinical Research 
endorses the action of President Eisenhower in 
having requested the National Academy of 
Science to appoint a committee to counsel with 
the Government on the matter discussed in 
Section II above, and expresses its confidence in 
the membership of the committee appointed by 
the National Academy. 


1956 National Meeting 


With regard to the plan for the 1956 meeting, 
the choice of the members seems to lie between 
holding the meeting exactly as was done in 1955, or 
holding specialty meetings on Saturday afternoon 
and the regular meeting on Sunday. Only 19 mem- 
bers favored breaking the Sunday session up into a 
number of specialty meetings. The practice of in- 
viting guest speakers to review previously presented 
work at the specialty meetings has come under fire 
from several members who have written to the 
President on the subject. Further correspondence on 
the point is invited and the whole subject will be 
reviewed by the Council before the form of the 1956 
meeting is finally set. 


Members’ Opinions 


The Council and officers are very anxious to 
serve the organization as effectively as possible and 
wish to encourage individual members to express 
their views by letter and at the various meetings. 
Since ours is a growing and vigorous organization, 
differences of opinion are confidently to be expected. 
Every effort is made, however, to settle such differ- 
ences judiciously, and the interest of the individual 
member in the welfare of the organization is earnestly 
solicited. 







































































































































































































PROGRAM 
Thursday, November 3, 1955 


Thorne Hall, Northwestern University, Chicago, Illinois 


Dr. Robert J. Glaser, Presiding 


Presentations will be limited to ten minutes 


9 a.m. 


1. Application of Neutron Activation of Tissue to 
the Study of Muscle Electrolytes in Progres- 
sive Muscular Dystrophy and Other Muscular 
Disorders. 

J. D. Williams,* L. Reiffel,* B. M. Ansell,* 
C. A. Stone,* James A. Schoenberger and 
Robert M. Kark. Chicago, Illinois. page 204 


. The Effect of Carbon Dioxide on the Concen- 
tration of Calcium in Ultrafiltrate of Serum 
Obtained by Centrifugation. 

Ananda S. Prasad* and Edmund B. Flink. 
Minneapolis, Minnesota. page 204 


. Metabolic Aspects of Total Hypophysectomy in 
Advanced Breast Cancer. 

Byrl J. Kennedy and William T. Peyton.* 

Minneapolis, Minnesota. page 200 


. Instances of Failure of High-Potency ACTH- 
Gel to Activate the Adrenal Cortex. 
David H. P. Streeten, Holbrooke S. Seltzer, 
Manard E. Pont* and Jerome W. Conn.* 
Ann Arbor, Michigan. page 201 


. Spontaneous Hypoglycemia as a Manifestation 
of Early Diabetes Mellitus. 
Holbrooke S. Seltzer, Stefan S. Fajans and 
Jerome W. Conn.* Ann Arbor, Michigan. 
page 203 


. Observations on the Use of 10% Glucose in the 

Early Treatment of Diabetic Acidosis. 
Thomas B. Skillman,* Margaret F. Kessler* 
and Harvey C. Knowles, Jr. Cincinnati, Ohio. 
page 203 


. The Effect of Anesthesia on Intermediary 
Carbohydrate Metabolism. 
William R. Drucker,* Christine Costley,* 
Robert Stults,* Gilbert Gross,* William 
Holden,* Max Miller, James Craig and Hiram 
Woodward.* Cleveland, Ohio. page 202 


INTERMISSION (10 minutes) 


8. The Effect of Tilting on the Right Atrial Pres- 
sures of Patients with Heart Failure. 

B. M. Oser,* J. R. Huston* and Joseph M. 

Ryan. Columbus, Ohio, page 197 


* By invitation 


9. Right Intraventricular Block in Normal Subjects, 
Sami Said* and J. Marion Bryant. New York, 
New York. page 1% 


. The Effect of Norepinephrine on the Electro. 

lytes of Arterial Wall. 
Louis Tobian, Jr. Minneapolis, Minnesota, 
page 199 


. Serum Transaminase Activity: Observations 
in a Large Group of Patients. 
Murray Chinsky,* George L. Shmagranoff* 
and Sol Sherry. Saint Louis, Missouri. 
page 200 


- Blood Flow-Pressure Relationships During 
Unilateral Pulmonary Artery Occlusion with 
Special Reference to Congenital Heart Disease. 

Bernard L. Brofman* and Bernard L. Charms.* 
Cleveland, Ohio (introduced by Bennett 
Levine.) page 198 


. The “‘Flush Technic’”’ as an Aid in the Diagnosis 
of Coarctation of the Aorta in Infancy. 

David Goldring, M. Remsen Behrer,* Ernest 

E. McCoy,* Hulda Wohltmann*and Wilbur 

A. Thomas.* Saint Louis, Missouri. page 199 


. The Syndrome of Acyanotic Tetralogy of Fallot: 
Clinical and Physiologic Studies of 6 Adult 
Cases. 

Fouad Bashour and Paul Winchell,* Minne- 
apolis, Minnesota. page 198 


1:00 p.m. 
LUNCHEON AND BUSINESS MEETING 
Abbott Hall Dining Room 
2 :00 p.m. 


. A Morphologic Comparison of the Organisms 
Found in Isolated Lung Nodules of Histo- 
plasmin Reactors with the Organisms Found in 
Acute Disseminated Histoplasmosis. 

Martin A. Segal.* Minneapolis, Minnesota 
(introduced by William W. Stead). page 208 


. The Association of Histoplasmosis and 
Lymphv:"2. 

Norman 4. Nelzon,* Herbert L. Goodman and 

Harold L. Oster. Eloise, Michigan. page 208 
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17. External Scintillation Counting over the Liver 
and Spleen after the Transfusion of Radio- 
active Erythrocytes. 

Donald R. Korst, Dallas V. Clatanoff and 
Robert F. Schilling. Madison, Wisconsin. 
page 195 

18. The Relationship of Binding Power to Intrinsic 
Factor Activity. 

Ronald C. Bishop, Milton Toporek* and 
Frank H. Bethell. Ann Arbor, Michigan. 
page 194 


19. Nonspherocytic Carriers of Hereditary Sphero- 
cytosis. 
W. A. Newton, Jr. Columbus, Ohio. 


page 195 


20. The Effect of Intravenous Fat Emulsion on 
Total Bilirubin Output as a Measure of He- 
molysis in Human Subjects. 

John F. Mueller, Morton I. Grossman and 
Hugo C. Moeller. Denver, Colorado. 
page 196 


INTERMISSION (10 minutes) 


21. Some New Immunologic Studies on Purified 
Human Glomerular Basement Membrane and 
Dog Glomerular Basement Membrane in Vitro. 


CHAIRMAN 


Robert J. Glaser, M.D. 
St. Louis, Missourt 





Robert P. Gilbert, M.D. 
Chicago, Illinois 


Harper K. Hellems, M.D. 
Detroit, Michigan 


22. 


23. 
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Raymond W. Steblay* and Mark H. Lepper. 

Chicago, Illinois. page 211 
Repair of Glomerular Lesions in Toxemia of 
Pregnancy. 

Victor E. Pollak,* Conrad L. Pirani,* Robert 

M. Kark, Robert C. Muehrcke, Vincent C. 

Freda* and John B. Nettles.* Chicago, Illinois. 

page 209 

The Effect of Mercurial Diuretics on Kidney 
Succinic Dehydrogenase. 

Robert G. Page and Daniel Porte, Jr.* Chicago, 

Illinois. page 210 
The Effect of Anemia and Polycythemia on 
Glomerular Filtration and Renal Vascular 
Tone. 

James F. Schieve. Columbus, Ohio. page 210 


The Effect of Various Therapeutic Agents on 
the Gastric Hyperchlorhydria Induced by 
Intravenous Reserpine. 
Mervin L. Clark and Edward M. Schneider. 
Oklahoma City, Oklahoma. page 206 


Studies on the Secretion of Pepsinogen, Acid 
and Water into Human Gastric Juice. 
Basil I. Hirschowitz, John London* and H. 
Marvin Pollard. Ann Arbor, Michigan. 


page 205 
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BLOOD 


Polycythemia of Obesity 


By Maz H. Weil and Ananda S. Prasad. University 
of Minnesota, Minneapolis. 


A man weighing 380 pounds came under our 
observation in October 1953. He had a hemoglobin 
of 21.5 Gm. %, a hematocrit of 73% and certain 
metabolic abnormalities. These findings were com- 
pletely reversed by weight reduction alone. At the 
end of 5 months he weighed 290 pounds and his 
hemoglobin had progressively fallen to 14.5 Gm. %, 
and the hematocrit to 44%. When last seen in 
November 1954, he weighed 226 pounds and was 
well. Normal hemoglobin and hematocrit values 
have persisted. 

An increased incidence of polycythemia in obese 
patients was found on review of cases of obesity 
treated at University Hospital, Minneapolis, Min- 
nesota. We were subsequently able to collect 4 ad- 
ditional cases of polycythemia related to obesity. 
These patients display decreased vital capacity, a 
decrease in arterial oxygen saturation, and elevation 
of the serum carbon dioxide content. Blood volume 
is high normal. Examination of the peripheral blood 
and bone marrow are noncontributory and do not 
help to distinguish this condition from polycythemia 
vera. Radioactive phosphorus (P®) given to 2 pa- 
tients diagnosed as polycythemia vera, before this 
entity was recognized, was ineffective. Three of 5 
patients adhered to diet, and weight reduction was 
promptly followed by hemoglobin reduction. 

In the very obese, the thoracic cavity is crowded 
by fat from within and without. The increased effort 
that is needed and the mechanical barrier that fat 
creates leads to inadequate pulmonary ventilation. 
Polycythemia is regarded by us as a consequence of 
hypoxia resulting from poor ventilation. 


The Relationship of Binding Power to Intrinsic 
Factor Activity 


By Ronald C. Bishop, Milton Toporek and Frank H. 
Bethell. Simpson Memorial Institute, University of 
Michigan, Ann Arbor. 


The role of intrinsic factor in the absorption of 
vitamin B,: has long been under investigation. Some 
substances with intrinsic factor activity “bind” B, 
and make it unavailable for growth in the micro- 
biologic assay for the vitamin. The relationship of 
this binding power to intrinsic factor activity has not 
yet been definitely established. When pernicious 
anemia (PA) patients were used to evaluate the 
intrinsic factor activity of experimental preparations 
there was an incomplete correlation between such 
activity and the binding power of these preparations. 
One of the difficulties presented by the use of PA 
patients is that the gastric juice of such patients does 
have some binding power. 

To circumvent the possible effect of the binding 
power of the PA patients’ own gastric juice, the 
binding power-intrinsic factor relationship was 
studied in patients with total gastrectomies using the 
urinary excretion of orally administered radioactive 
B,,Co® as a measure of absorption. A control test, 
oral B:2:Co® without intrinsic factor was followed by 
other tests at weekly intervals. In 1, an oral dose of 
B,2Co® was followed immediately by an oral dose of 
normal human gastric juice (GJ) which had been 
incubated for 30 min. at room temperature with 
equivalent amount of nonradioactive By. In the 
second part of the experiment, the By,Co™ was 
bound to GJ and the nonradioactive By: was free. As 
a check on the effect of prolonged contact apart 
from binding, on absorption, a test was run with 
BywCo® and GJ administered separately without 
prior incubation. The findings confirmed earlier ob- 
servations that prior incubation does not enhance 
absorption. 

The data indicate that the B,: already bound by 
GJ is preferentially absorbed. One series of tests on 
a PA patient gave similar results. It is concluded 
that binding power is necessary for intrinsic factor 
activity. 


Some Observations on the Use of Cobaltous Chloride 
in Hypoplasia of the Marrow and Refractory 
Megaloblastic Anemias 
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MIDWESTERN SECTION 


By Robert J. Rohn and William H. Bond. Depart- 
“ment of Medicine, Indiana University School of 
Medicine, Indianapolis. (Aided in part by a grant 
from Lloyd Brothers, Inc.) 


The mechanism whereby cobaltous chloride in- 
duced polycythemia is poorly understood. It has 
been postulated by some investigators that this agent 
directly increases hematopoiesis, and some observa- 
tions suggest that all elements of the marrow might 
be stimulated. 

To study the effect of this agent in various hypo- 
plastic states cobaltous chloride was accordingly ad- 
ministered to the following groups of patients: 
idiopathic hypoplasia of the marrow, 5; hypoplasia 
of the marrow secondary to chronic renal failure, 
2; hypoplasia of the marrow secondary to acute 
monocytic leukemia, 1; refractory megaloblastic 
anemia, 4. 

These patients varied in age from 23 mo. to 81 
yr. The minimal dosage of cobaltous chloride was 90 
mg./day, and the maximal administered dosage was 
300 mg./day. Except for 1 patient who received 
cobaltous chloride for only 9 days, the drug was 
administered for 21 to 56 days. All these patients 
experienced varying degrees of gastrointestinal 
distress. 

Of the 12 patients studied, only 2 patients 
demonstrated any significant hematologic improve- 
ment while cobaltous chloride was being adminis- 
tered. One of these patients subsequently developed 
leukemia, and the other was lost to observation. The 


blood picture was completely unchanged in the other 
10 patients. 


Nonspherocytic Carriers of Hereditary Spherocytosis 


By W. A. Newton, Jr. Departments of Pathology and 
Pediatrics, The Ohio State University, Children’s 
Hospital, Columbus. 


The parents of 5 children with Coomb’s nega- 
tive chronic hemolytic anemia characterized by 
teticulocytosis, hyperbilirubinemia, spherocytosis 
increased osmotic erythrocyte fragility and shortened 
red cell survival were studied by the usual tests and 
found to show no significant hematologic abnormal- 
ity. This study included erythrocyte osmotic fragility 
determination after 24 hr. sterile incubation. 

Since the clinical and hematologic pictures of 
these children was so strikingly suggestive of he- 
reditary spherocytosis, the erythrocytes of both 
parents were studied by the Ashby red cell survival 
technic. By this method 1 parent in each family 
showed a significant shortening of red cell survival, 
while the other parent showed no decrease in red cell 
survival. 

Four of these children have been splenec- 
tomized, with a sustaining complete hematologic re- 
mission. The 5th child has not yet been treated. 

Nearly all recent reports of the pattern of in- 





types of acquired hemolytic anemia, as regards 
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heritance of hereditary spherocytosis have described 
a few families in which no abnormalities were de- 
tected in either parent of a patient with the typical 
syndrome. Various explanations such as mutation, 
incomplete penetrance, acquired nature of the dis- 
ease and illegitimacy have been suggested. 

This study suggests that the parent showing a 
functional defect of erythrocytes demonstrated by 
the survival technic has a form of this syndrome 
which can be detected only by this method. In- 
heritance, then, seems to follow the classic pattern 
of mendelian dominance in these cases. 

This method of study of the parents seems indi- 
cated when no obvious defect is present in the 
parents of a child with this syndrome. 


External Scintillation Counting over the Liver and 


Spleen after the Transfusion of Radioactive 
Erythrocytes 


By Donald R. Korst, Dallas V. Clatanoff and 
Robert F. Schilling. Department of Medicine, 
University of Wisconsin, Madison. 


Studies by others have demonstrated that the 
“normal” spleen of patients with idiopathic thrombo- 
cytopenia will trap the spherocytic erythrocytes 
transfused from a donor with hereditary sphero- 
cytosis (HS). In the present study spherocytes were 
labeled with radiochromate and divided into 2 
aliquots: 1 was reinjected into the donor (HS), who 
had splenomegaly, and the other was transfused 
into a normal recipient (N). Survival of these 
spherocytes was markedly shortened and very 
similar in the 2 recipients. External scintillation 
counting revealed a spleen to liver radioactivity 
ratio of 4:1 in each subject. The same 2 individuals 
were next studied in the reverse fashion, i.e., each 
received radioactive normal erythrocytes from the 
normal donor (N). Survival of these cells was nor- 
mal in each recipient. The ratio of splenic radioac- 
tivity to hepatic radioactivity was 0:9 in the normal 
and 1:9 in the HS patient, who had a large spleen. 

Having demonstrated in the model system of 
HS that the spleen will show a much higher radio- 
activity than the liver when the spleen is “trapping” 
radioactive erythrocytes, studies were next made on 
5 patients with acquired hemolytic anemia. Two 
such patients having splenic to hepatic radioactivity 
ratios of 3:5 and 4:3 were splenectomized, and there 
ensued a striking amelioration of the hemolytic 

process in each. In 1 of these patients the radioac- 
tivity of splenic pulp erythrocytes was 10 times that 
of erythrocytes from a peripheral vein. 

One patient with a severe hemolytic process and 
a splenic to hepatic radioactivity ratio of 1:7 had no 
discernible benefit from splenectomy. The other two 
patients, who were not splenectomized, had radio- 
activity ratios of 3:5 and 1:2. 


The data clearly indicate that there are two 
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splenic “trapping” of erythrocytes. The spleen in 
some patients with acquired hemolytic anemia is a 
much more active trap of erythrocytes than it is in 
other patients. The few observations it has been 
possible to make suggest that patients showing evi- 
dence of active splenic “trapping” of erythrocytes 
are more likely to benefit from splenectomy than are 
those lacking this evidence. 


The Effect of Intravenous Fat Emulsion on Total 
Bilirubin Output as a Measure of Hemolysis in 
Human Subjects 


By John F. Mueller, Morton I. Grossman and Hugo 
C. Moeller. Medical Nutrition Laboratory, 
Fitzsimons Army Hospital, Denver, Colorado. 


Fever is a common complication of parenteral 
fat alimentation. Among the many theories as to the 
cause of the thermogenic response, the occurrence of 
intravascular hemolysis has been prominently sug- 
gested. Anemia has been found in laboratory animals 
given intravenous fat over long periods of time. 
Hemoglobinemia is frequently seen in lipemic 
plasma. It has been suggested that the former is a 
consequence of the known marked increase in 
mechanical fragility of red cells in the presence of fat. 
There are conflicting reports in the literature on 
studies in humans. Three patients were studied by 
Creditor, 2 of whom had slightly elevated fecal 
urobilinogens after 1 fat infusion. Shafiroff found no 
elevation of the urinary urobilinogen after fat. 

As previously reported from this laboratory, 
bile collected via a biliary fistula in intact rabbits 
showed no increase in bilirubin content after the 
injection of 10 ml./Kg. of a 10% fat emulsion. Subse- 
quent studies in rats utilizing a similar technic have 
revealed elevated values for bilirubin after 40 
ml./Kg. and 20 ml./Kg. injections of fat as compared 
to those before. However, with 10 ml./Kg. dose no 
increase occurs. 

It seemed advisable to resolve this problem in 
human beings. Therefore, analyses of total bilirubin 
output in bile collected from 7 patients via an in- 


dwelling T-tube in their common duct following gal. 
bladder surgery were carried out before and after one 
600 cc. fat infusion. Collections were continuous for 
48 hours before and 48 hours after the infusion. The 
results indicate that there is no increase in the output 
of bilirubin in human subjects following the paren. 
teral administration of fat, and that in the dosage 
level used hemolysis could not be demonstrated in 
vivo. Febrile responses occurred in 2 of the patients, 
indicating that mechanisms other than hemolysis 
were responsible. 


Clinical Evaluation of Sinthrom (G-23350), a New 
Oral Anticoagulant 


By J. A. Polhemus, W. S. Wilson, P. W. Willis III, 
J. R. Gamble, D. R. Griffith, P. E. Hodgson and 
I. F. Duff. Ann Arbor, Michigan. 


Sinthrom (nitrophenyl acetyl-ethyl-4-oxycou- 
marin) was given orally to 56 patients, 40 of whom 
had normal pretreatment prothrombin values (80% 
or above, Quick method). The results were compared 
with those obtained in other individuals treated 
with Dipaxin, Dicumarol, Phenylindandione and 
Tromexan. 

The aim of therapy was to maintain prothrom- 
bin concentration between 20 and 30% of normal. 
The usual initial dose of Sinthrom was 28-32 mg. 
followed by 16-24 mg. on the 2nd day. The average 
daily maintenance dose was 6-16 mg. and the 
maintenance dose was found to vary greatly in the 
same patient from day to day. A single daily dose 
was usually employed, since no difference was noted 
when the drug was given twice daily. No absolute 
resistance to Sinthrom was encountered. The exces- 
sive effect of Sinthrom was rapidly reversed by oral 
or intravenous Vitamin K,. Bleeding, usually mild 
epistaxis or hematuria, occurred in 12% of the pa- 
tients. Pre- and post-treatment renal and liver fune- 
tion studies were performed in 2 patients and no 
abnormalities were noted. Though Sinthrom is the 
most potent of the oral anticoagulants evaluated by 
this group, the dosage was found difficult to regulate. 


CARDIOVASCULAR SYSTEM 


Selective Phonocardiography 


By C. Aravanis, L. Richmond and A. A. Luisada. 
Chicago Medical School, Chicago. 


Eight normal subjects and 30 clinical cases were 
studied by means of a variable band pass filter with 
additional amplification. The various frequencies of 
the cardiac murmurs were analyzed. A band be- 
tween 60 and 110 vibrations/sec. was found ade- 
quate for magnifying and recording murmurs caused 
by mitral defects. A band between 150 and 200 was 


found adequate for magnifying and recording mur- 
murs caused by aortic insufficiency. 

A routine method of study of cardiac murmur, 
called “selective phonocardiography,” is outlined. It 
is based on the use of the 2 above bands, in addition 
to “‘stethoscopic” phonocardiograms. 


Right Intraventricular Block in Normal Subjects 


By Sami Said and J. Marion Bryant. Fourth 
Medical (N.Y.U.) Division, Bellevue Hospital, 
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and the Department of Medicine, New York 
University Post-Graduate Medical School, New 
York City. 

The presence of secondary R waves in leads from 
the right side of the chest with QRS durations of less 
than 0.12 sec. has been considered in recent electro- 
cardiographic literature as representing incomplete 
right bundle branch block or other forms of intra- 
ventricular block. The significance of this entity has 
not been adequately evaluated. Its appearance has 
been associated by many authors with various forms 
of heart disease, and only by a few with normal 
hearts. 

The present study is based on the findings in a 
series of young adults without heart disease. Electro- 
cardiographic leads were recorded from multiple 
sites on the chest and from the esophagus. Simul- 
taneous monitor leads were used as reference points 
in timing the various QRS deflections. Secondary R 
waves in 1 or more of these leads were observed in 
the great majority of the subjects examined. In most 
cases these secondary R waves, thought to represent 
late activation of the right ventricle, were present in 
high or conventional anterior chest leads. A small 
minority showed such deflections only in lateral or 
posterior chest leads. 

Secondary R waves were present in Vp in about 
one-half of all cases. The QRS duration varied from 
0.08 to 0.12 sec. with the greater number nearer the 
former value. 

Therefore, it is concluded that the presence of 
secondary R waves in leads opposite the right ven- 
tricle is the rule rather than the exception in normal 
young adults. Also, the concept of “incomplete right 
bundle branch block”’ is questioned and a revision of 
nomenclature is thought to be in order. 


The Blood Pressure Effect of Rauwolfia serpentina 
and Reserpin in Essential Hypertension: A Long- 
Term Double Blind Study 


By Murray B. Sheldon, Robert Helm, J. Harold 
Kotte, William Stiles, Isom C. Walker and James 
Evans. Department of Medicine, University of 
Cincinnati College of Medicine, Cincinnati, Ohio. 


A total of 15 patients with benign essential 
hypertension were treated in a conventional double 
blind study over a period of 22 months, during 
vhich time they received either Rauwolfia serpentina 
(0 mg., 4 times daily), Reserpin (.25 mg., 4 times 
daily) or an identical placebo for alternate periods of 
§ to 12 weeks. All patients were observed for a 
variable period of time during which they received no 
uedication or placebo. 

During the entire period blood pressures were 
theeked in the supine, seated and standing positions. 
Arandom selection of patients was also followed 
independently in group psychotherapy. Blood pres- 
sure readings were subjected to statistic analysis by 
the method of analysis of variance. 


The results indicated that there was a statis- 
tically significant effect of the drugs over the placebo 
and no medication: in the systolic blood pressure in 6 
patients and in the diastolic blood pressure in 8 
patients. This effect was highly significant in 4 and 6 
patients on the systolic and diastolic pressures re- 
spectively. One patient had a highly significant blood 
pressure response to the placebo as compared to no 
therapy. One patient had a significantly poor re- 
sponse to the drug as compared to the placebo or no 
therapy. There was no instances in which there 
appeared to be a significant postural blood pressure 
effect during any of the observed periods. 


The Effect of Tilting on the Right Atrial Pressures 
of Patients with Heart Failure 


By B. M. Oser, J. R. Huston and J. M. Ryan. 
Department of Medicine, Ohio State University 
College of Medicine, Columbus. 


The effect of upright tilting on right atrial pres- 
sure was determined in 24 patients with heart disease 
of various types. Seven had no failure, the rest had 
moderate to advanced failure. Ten controls included 
7 normals and 3 with massive noncardiac edema. 

Supine, a point half the distance from the front 
to the back of the chest at the 4th right intercostal 
space was our reference. Upright, the catheter tip in 
the mid-right atrium (fluoroscopically) was the 
reference. Pressures were determined in mm. H,O 
with a water manometer. 

Subjects, with and without heart disease and 
also with and without edema, having a recumbent 
pressure of 100 or less had an average pressure drop 
of 81 when upright. Those with recumbent pressures 
between 100 and 200 had an average drop of 94, 
while those with recumbent pressures greater than 
200 had an average drop of 166 when tilted. When 
these high pressures approached normal following 
treatment, the response to tilt also approached 
normal. A direct correlation exists between the 
height of the recumbent pressure and the fall of this 
pressure after tilting (r = .768). 

It appears that in advanced congestive failure 
the vascular bed remains distensible. When upright, 
the increased venous hydrostatic pressure below the 
diaphragm may exceed venous tone and result in 
blood trapping, thus reducing right atrial pressure. 
The effect is probably similar on pulmonary venous 
pressure. Since elevated pulmonary venous pressure 
may be a respiratory stimulus, an orthostatic reduc- 
tion in this pressure would help explain orthopnea 
and also the relief of paroxysmal nocturnal dyspnea. 
The characteristics of a venous pressure-volume 
diagram may partially explain why the highest 
recumbent pressures have the greatest drops after 
tilt. The orthostatic decrease in intrathoracic pres- 
sure probably accounts for only a small portion of 
the atrial pressure change. 
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Simultaneous Estimations of Intravascular Volumes 
in Congestive Heart Failure with Tagged Erythro- 
cytes and Tagged Human Serum Albumin. The 
Effect of TEAC on Intravascular Volume and 
Venous Pressure. 


By J. A. Moorhouse, A. P. Remenchik and R. M. 
Kark. The Department of Medicine, Presbyterian 
Hospital and the Department of Medicine, Re- 
search and Educational Hospitals, University of 
Illinois College of Medicine, Chicago. 


Thirteen patients with congestive heart failure 
have been studied. In 12 treatment was successful. 
Intravascular volume was measured before and after 
therapy by P®-tagged human erythrocytes and 
I'*\-tagged human serum albumin. The cell suspen- 
sion and albumin solution were mixed immediately 
prior to injection. Serial venous blood samples were 
taken over a 45-minute period. After withdrawal of a 
sufficient number of samples to establish the regres- 
sion lines, tetraethyl ammonium chloride (TEAC) 
was injected intravenously. Further sampling was 
done to determine the variation in volume induced 
by this agent. Continuous measurements of venous 
pressure were taken throughout the procedure. The 
P® and I'*! content of each whole blood sample was 
determined by differential counting of beta and 
gamma radiation. 

The intravascular volumes as determined by 
I’ albumin exceeded the determinations by P*®- 
tagged erythrocytes by a mean of 0.65 L., 15.6% 
(p = 0.001) before treatment; 0.71 L., 19.8% 
(p = 0.001) after treatment. The I volumes before 
treatment exceeded those after treatment by a mean 
of 0.44 L. (p = 0.06). The P*? volumes before treat- 
ment exceeded those after treatment by a mean of 
0.52 L. (p = 0.01). Following injection of TEAC in 
the pretherapy studies, there occurred a mean in- 
crease in the I'*! volume of 7.1% (p = 0.05); in the 
P® volume of 4.6% (p = 0.3). In 9 cases TEAC in- 
duced a fall in venous pressure of from 4 to 7.5 cm. 
An incidental finding was the fall in hematocrit 
associated with venipuncture and serial blood 
sampling. Hematocrits fell from 2 to 9% of their 
initial value over a 45-minute period. 


Blood Flow-Pressure Relationships During Uni- 
lateral Pulmonary Artery Occlusion with Special 
Reference to Congenital Heart Disease 


By Bernard L. Brofman and Bernard L. Charms. 
Mount Sinai Hospital, Cleveland, Ohio. (Aided 
by a grant from the Cleveland Area Heart 
Society.) 


More than 60 cardiac catheterizations have 
been carried out with a triple lumen balloon-tipped 
catheter, by means of which the right or left main 
pulmonary artery may be occluded under fluoro- 
scopic control. This procedure has been carried out 
without untoward effects in a series of controls and 


in. patients with various types of cardiac and pul- 
monary diseases. Significant alterations in pul- 
monary blood flow-pressure relationships have been 
demonstrated. However, there does not appear to be 
an obligate relationship between control pulmonary 
artery pressure and the pressure response to uni- 
lateral occlusion. Studies in patients with increased 
pulmonary artery blood flow (hyperthyroids, con- 
genital left-to-right shunts) attest to the tremendous 
adaptability of the normal lung. By the same token, 
in patients with fixed pulmonary resistance sudden 
diversion of total blood flow through one lung is 
attended by a marked pulmonary artery pressure 
rise. In no case did unilateral pulmonary artery oc- 
clusion cause the alarming manifestations of acute 
cor pulmonale. 

Observations during the study of patients with 
congenital heart disease are of particular interest. 
In one patient with a patent ductus arteriosus and 
normal pulmonary artery pressure, unilateral pul- 
monary occlusion produced a moderate rise in main 
pulmonary artery pressure and an equivalent de- 
crease in shunt flow. In another patient, with 
undiagnosed congenital heart disease, in whom no 
murmur could be heard, the control pulmonary 
artery pressure was found to be equal to femoral 
arterial pressure. No shunt could be demonstrated. 
When unilateral pulmonary artery occlusion pro- 
duced only a slight further rise in main pulmonary 
artery pressure, simultaneous brachial and femoral 
arterial blood samples revealed an abrupt decrease 
of femoral arterial oxygen content with no change 
in brachial arterial content. This demonstrated a 
reversal of flow through a hitherto unsuspected 
patent ductus arteriosus, which diagnosis was con- 
firmed at operation. This technic has also been ap- 
plied in attempting to differentiate abnormal drain- 
age of pulmonary veins from atrial septal defects. 


The Syndrome of Acyanotic Tetralogy of Fallot: 
Clinical and Physiologic Studies of Six Adult 
Cases 


By Fouad Bashour and Paul Winchell. University of 
Minnesota, Minneapolis. 


Infrequently, noncyanotic patients with the 
anatomic features of tetralogy of Fallot have been 
described. 

In 6 adult patients studied, the findings of pul- 
monary stenosis, ventricular septal defect and a pre- 
ponderant left to right shunt through the defect 
have been established by cardiac catheterization. 
In 1 patient, marked peripheral arterial cyanosis 
developed after exercise. 

Clinically, all patients had normal body de- 
velopment, led active lives with certain restrictions 
imposed by the appearance of cyanosis upon exer- 
tion. Squatting was absent in all of them. Clubbing 
of the fingers and toes was present in 3 out of 6.4 
systolic thrill at 3rd left IS was felt in 4 out of 6, 
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and a systolic murmur in all of them was discovered 
early in life. The electrocardiogram revealed a right 
ventricular preponderance with a sinus rhythm. On 
radioscopy, right ventricular enlargement, promi- 
nent pulmonary artery segment and normal lung 
vasculature were present in all. In only 1 patient 
was pulmonary stenosis of the valvular type. 

In 1 patient, surgical repair of the defect and 
excision of the stenotic valve were attempted. In 2 
patients, resection of the stenotic area was at- 
tempted, followed by death of 1 and no significant 
improvement in the other. 

The most important factor influencing the direc- 
tion of flow through the defect is the severity of the 
pulmonary stenosis. The presence of relatively mild 
pulmonary stenosis seems to be protective to the 
pulmonary vasculature, and may prevent develop- 
ment of pulmonary hypertension. This may be one 
of the mechanisms allowing prolonged survival in 
some patients with tetralogy of Fallot reaching ad- 
vanced age. 


The “Flush Technic’”’ as an Aid in the Diagnosis of 
Coarctation of the Aorta in Infancy 


By David Goldring, M. Remsen Behrer, Ernest E. 
McCoy, Hulda Wohltmann and Wilbur A. Thomas. 
Washington University School of Medicine, St. 
Louis, Missouri. 


Coarctation of the aorta in infancy is seen with 
enough frequency in an active pediatric hospital 
service to warrant a report of our experiences. 
Sixteen cases of coarctation of the aorta in infants 
have been admitted and studied at the St. Louis 
Children’s Hospital since 1950. All patients in this 
series died and the diagnosis verified by autopsy. 

Blood pressure studies were performed on each 
patient by using the “flush technic,” which is carried 
out by placing a blood pressure cuff around the 
wrist or ankle and blanching the extremity. The cuff 
is then inflated and the pressure slowly released until 
the extremity flushes. The approximate systolic 
pressure is read at the first appearance of this flush. 
The blood pressure studies revealed a gradient of at 
least 20 mm. Hg between the arms and legs in most 
instances, but in several patients hypotension was 
present in all extremities. 


The Effect of Norepinephrine on the Electrolytes 
of Arterial Wall 


By Louis Tobian. Department of Medicine, 
University of Minnesota School of Medicine, 
Minneapolis. 

Fourteen nembutalized dogs were infused for 

30 min. with enough norepinephrine to keep mean 

arterial pressure 100 mm. Hg above preinfusion 

levels. Five control dogs were treated identically 
except that the saline infusion did not contain nor- 
epinephrine. A sample of one femoral artery was 


obtained from each dog before the infusion, the other 
femoral was obtained during the last 5 minutes of 
the infusion. 

Norepinephrine produced a striking, highly 
significant fall in the potassium content of the ar- 
teries, the decrease varying from 4 to 59% (av. 27%). 
The saline controls showed an average increase of 
17% in artery potassium content. Norepinephrine 
also produced a significant increase in artery sodium 
content, an average gain of 1.7 mEq./100 Gm. of 
solids while the saline controls were losing 0.4 mEq. 
of sodium. The mEq. gain in sodium after nor- 
epinephrine averaged only 34 the loss of potassium. 
However, in individual dogs, sodium and potassium 
seemed to change independently. In 6 dogs there 
was virtually no gain in sodium to replace the con- 
siderable loss of artery potassium. In 4 other dogs 
the sodium increase significantly exceeded the po- 
tassium loss. Forty-five minutes after the end of the 
norepinephrine infusion, the artery had regained the 
potassium lost during the infusion. The changes in 
chloride content of artery and of serum, a measure 
of extracellular water, were not significantly different 
in the norepinephrine group compared to the saline 
control group. 

The data suggest that potassium content of 
arterial smooth muscle is largely independent of a 
“sodium pump” mechanism. The loss of artery po- 
tassium with norepinephrine is probably intimately 
linked with the contraction of arterial muscle pro- 
duced by norepinephrine. The pattern of electrolyte 
alteration in arteries after norepinephrine is different 
from the abnormal pattern characteristic of renal 
hypertension. 


Intravascular Bentyl: Effects upon Peripheral 
Circulation 


By Donald C. Ausman and Robert R. Ausman. 
The Ausman Clinic, Milwaukee, Wisconsin. 


Changes in skin temperature were recorded and 
used as an index of improved peripheral circulation 
in 9 patients suffering from arteriosclerosis obliterans 
and treated with parenteral Bentyl hydrochloride. 
In 8 of the 9 patients, clinical improvement with 
healing of leg ulcers was associated with treatment. 
In a series of 61 injections (44 into the femoral 
artery; 17 into the antecubital vein), the individual 
dose varied from 20 mg. to 50 mg. The greatest 
increase in temperature (11.5°F. in one case) was 
recorded from the great toe. There was no difference 
in the response to intra-arterial Bentyl and intra- 
venous Bentyl; increases in temperature were similar 
in both extremities. The immediate response in 29 
of the intra-arterial and in 7 of the intravenous injec- 
tions was a slight, transient decline. The maximal 
increase in skin temperature occurred at variable 
times, usually 40 to 60 min. after injection. 

In 15 instances, a posterior tibial nerve block 
with 1% procaine was employed (7 with Bentyl; 8 
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without Bentyl). Of the 8 without Bentyl, 4 showed 
an initial transient temperature decline. The increase 
in temperature was first seen in the blocked leg, but 
sometimes the greatest increase occurred in the 
other leg. The 7 blocks immediately preceded by or 
followed by Benty] failed to produce a further tem- 
perature rise. 


The Effect of Buerger’s Exercises on the Oxygen 
Tension of the Skin of Limbs Having Severe 
Occlusive Arterial Disease 


By Raymond Penneys and David S. Wiltsie. Vascular 
Section, Robinette Foundation, Hospital of the 
University of Pennsylvania, Philadelphia. 


Oxygen tension was measured by the stationary 
platinum electrode of Davies and Brink. Several 
electrodes were inserted in the skin at the base of 
the toes on the dorsum of the foot. The exercise 
cycle consisted of a 3-min. period while the subject 
sat with feet dependent over the side of a bed, and a 
3-min. period of recumbency. This cycle was re- 
peated 2-4 times. Thirteen experiments were per- 
formed on 10 patients having severe peripheral 
arterial occlusive disease, and 4 experiments were 
carried out on 4 normal subjects. In both groups of 
subjects the mean oxygen tension was found to be 
approximately 70% greater when the feet were de- 
pendent, than when the subject was horizontal. 
Little additional increment was gained in successive 
cycles. The final oxygen tension, in the horizontal 
position, was essentially the same as that just before 
the exercises were begun. 

This increase in skin oxygen in the dependent 
position indicates that Buerger’s exercises are of 
value in the treatment of peripheral arterial disease. 


Serum Transaminase Activity: Observations in a 
Large Group of Patients 


By Murray Chinsky, George L. Shmagranoff and 
Sol Sherry. Division of Medical Services, Jewish 
Hospital of St. Louis, and the Department of 


Medicine, Washington University School of 
Medicine, St. Louis, Missouri. 


Recent studies have demonstrated the presence 
of glutamic oxalacetic transaminase in normal 
human sera, and its significant elevation in diseases 
associated with myocardial and hepatic necrosis. To 
evaluate the usefulness of serum transaminase 
assays as a diagnostic procedure, the serum trans- 
aminase activity of normal adults, and of 400 
patients with varied diseases was determined. 

Serum transaminase activity of normal adults 
ranged from 7 to 40 U/ml. of serum with an average 
of 20 + 8 U/ml. The serum transaminase activity 
was independent of time of day, relation to meals, 
and previous exercise. Bile was observed as a sig- 
nificant normal route of excretion for this enzyme. 

Of a group of 117 diagnosed myocardial infare- 
tions, 108 or 92% were associated with an abnor- 
mally high serum transaminase. When specimens 
were taken at proper intervals, only 1 case of the 
entire group failed to develop an abnormally high 
value. The peak transaminase activity was observed 
24 hours after onset of pain. Evidence was obtained 
that the appearance of very high transaminase levels 
(above 200 U) may be a poor prognostic sign. The 
serum transaminase remained in the normal or 
borderline range in 69 patients with the anginal 
syndrome. In 12 of these latter patients, the occur- 
rence of significant, though not elevated, serial 
changes in transaminase activity suggested the 
presence of subclinical infarcts. 

Elevated serum transaminase levels were ob- 
served in patients with hepatic necrosis as well as 
the majority of patients with obstructive and other 
types of jaundice, acute pancreatitis and very rapid 
cardiac arrhythmias. Normal levels were observed 
in a variety of inflammatory, infectious, neoplastic, 
degenerative and metabolic diseases. 

At the present state of knowledge the serum 
transaminase assay, when carried out at the ap- 
propriate time, is most useful in excluding significant 
myocardial or hepatic necrosis. 


ENDOCRINES AND METABOLISM 


Metabolic Aspects of Total Hypophysectomy in 
Advanced Breast Cancer 


By B. J. Kennedy and William T. Peyton. Depart- 
ments of Medicine and Surgery, University of 
Minnesota Medical School, Minneapolis. 


Alterations of the hormonal status of an indi- 
vidual may profoundly influence the course of 
advanced breast cancer. The maintenance and 
growth of the cancer is dependent upon hormonal 
factors of the ovaries, adrenal glands and pituitary 
gland. Earlier observations on the response of ad- 


vanced breast cancer to hormonal alterations have 
provided a physiologic basis for total hypophysec- 
tomy. 

Seventeen patients with metastatic breast 
carcinoma have had a surgical hypophysectomy. 
Nine of these have demonstrated striking objective 
regressions of metastatic lesions for periods up to 19 
months postoperatively. 

Metabolic balance studies support the clinical 
observations in demonstrating an increase in serum 
alkaline phosphatase, decrease in serum calcium, 
decrease in hypercalcuria and a positive calcium 
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balance. Endocrine studies demonstrated a decrease 
in thyroid and adrenal function. Polyuria and poly- 
dypsia have occurred in some patients. 
Hypophysectomy in selected patients offers 
another means of producing an alteration of hor- 
monal balance with improvement in the disease. 


Tryptophan Metabolism in Patients with 
Neoplastic Disease 


By J. M. Price, R. R. Brown, A. R. Curreri and 
Forde A. McIver. Cancer Research Hospital, 
University of Wisconsin Medical School, Madison. 


The urinary excretion of several metabolites of 
tryptophan has been determined for patients with 
and without neoplastic disease before and after oral 
administration of 2 Gm. of 1-tryptophan. The 
patients were maintained on a general hospital diet 
and were kept on a clinical research ward. Two 
24-hour urine specimens were collected before, and 
3 were collected after the administration of a single 
dose of the amino acid. The urine samples were 
analyzed quantitatively for several tryptophan 
metabolites including kynurenine, acetylkynurenine, 
anthranilic acid, o-aminohippuric acid, anthranilic 
acid glucuronide, kynurenic acid, xanthurenic acid 
and N-methyl-2-pyridone-5-carboxamide. 

The control subjects consisted of several healthy 
laboratory workers and a number of patients who 
had been hospitalized for minor surgery or a variety 
of medical problems. The patients with neoplasms 
had primary malignancies of the breast, lung, kidney, 
ovary or fibrous connective tissues, as well as isolated 
examples of other primary sites of involvement. 

About half of the patients with tumors excreted 
amounts of the various metabolites that were in the 
same range as the control subjects. The remaining 
subjects with cancer excreted larger quantities of 
kynurenine, acetylkynurenine and kynurenic acid 
than the controls, but only after the test dose of 
tryptophan. 

No type of tumor was invariably associated 
with an abnormal pattern of excretion of metabolites 
in response to the tryptophan. However, most 
patients with fibrosarcoma or carcinoma of the breast 
had abnormal levels of urinary kynurenine, acetyl- 
kynurenine and kynurenic acid. One patient studied 
before and after surgical excision of a large fibro- 
sarcoma had an abnormal pattern before, but not 
after surgery. 


Instances of Failure of High-Potency ACTH-Gel to 
Activate the Adrenal Cortex 


By David H. Streeten, D. Phil, Holbrooke S. Seltzer, 
Manard E. Pont and Jerome W. Conn. Division of 
Endocrinology and Metabolism, Department of 
Internal Medicine, University Hospital, Ann 
Arbor, Michigan. 


Lack of adrenocortical responsiveness to an 
8-hour intravenous infusion of ACTH has proved to 


be the most reliable criterion of adrenal insuf- 
ficiency. When the sew high-potency preparations 
of ACTH-gel became available, the convenience of 
their administration once or twice daily by intra- 
muscular injection insured their immediate and wide- 
spread use, both for diagnostic and therapeutic 
purposes. To date, use of these preparations has 
been very successful, and no instances of inactiva- 
tion of the hormone, with consequent failure of the 
adrenal response, have been reported. 

During the past year we observed 8 instances 
of failure to respond to intramuscularly administered 
high-potency ACTH-gel, in individuals who had 
received no ACTH previously. All exhibited normal 
responses to intravenously administered ACTH. 
These individuals include: (1) 3 patients in whom 
the diagnosis of Addison’s disease had been made 
because of subnormal or absent eosinophil and/or 
17-ketosteroid responses to ACTH-gel (40 clinical 
U/12 hr.). One of these patients had been treated 
for adrenal insufficiency for several months without 
improvement before an intravenous ACTH test 
revealed normal eosinopenic and 17-hydroxy- 
corticoid responses. (2) One patient received a 
therapeutic course of ACTH-gel (40 clinical U/12 
hr.) without clinical improvement, and with no 
17-ketosteroid response. Again there was a good 
response to intravenous ACTH. (3) Four out of 5 
normal male medical students tested showed sub- 
normal responses to 40 clinical U of ACTH-gel 
every 12 hours. Increasing the dose to 50 or 80 U 
twice daily improved performance of the adrenal 
but not invariably. 

These observations indicate the necessity of 
performing intravenous ACTH tests on all patients 
who show an inadequate response to the diagnostic 
test with intramuscular ACTH-gel. If the clinical 
response to therapeutic administration of the gel is 
poor, and urinary ketosteroids reveal an inadequate 
rise, treatment should be changed to intravenous 
ACTH or hydrocortisone. 


The Effects of Intermittent Administration of ACTH 
on the Adrenal Cortical Responsiveness of 
Patients on Prolonged Corticoid Therapy 


By Irving I. Young, Vito DeFilippia, Frank L. 
Meyer and William Q. Wolfson. Unit for Metabolic 
Research, Department of Medicine, Wayne 
University College of Medicine and City of 
Detroit Receiving Hospital, Detroit, Michigan. 


Adrenocortical unresponsiveness to exogenous 
ACTH is frequently but not invariably demonstrable 
in patients receiving therapeutic doses of adrenal 
steroid for prolonged periods. The hypofunction of 
the pituitary-adrenal axis induced by sustained high 
blood corticoid levels has been responsible for a 
number of episodes of adrenocortical insufficiency 
and death in the face of stress. On the other hand, 
while administration of ACTH also temporarily 
suppresses anterior pituitary production of ACTH, 
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it maintains the adrenal cortex in a hyperplastic 
state and probably enables the organism to cope 
with a stressful situation more adequately. 

Adrenocortical response to intermittent ad- 
ministration of ACTH-gel at weekly intervals has 
been studied in a group of patients on long-term 
corticoid therapy to evaluate the ability of ACTH 
to maintain adrenal responsiveness. Subjects were 
initially tested to establish the state of their adreno- 
cortical responsiveness and were then placed on a 
combined program of hydrocortisone, cortisone or 
Prednisone 5 or 6 days a week, and ACTH-gel in 
doses ranging from 100 to 320 U on each 7th day. 
The weekly corticotropin conveniently served as a 
test dose to evaluate adrenal function periodically. 
Periods of therapy ranged from 4 to 22 weeks. Each 
subject was at some subsequent period of time 
treated with adrenal steroids alone, to establish the 
adrenal suppressive effect of approximately equiva- 
lent doses. 

One hundred units of ACTH-gel per week in 
combination with steroid therapy failed to prevent 
the development of adrenal unresponsiveness in 3 
instances and produced demonstrable but definitely 
subnormal responsiveness in 1 other. Two hundred 
to 320 U/week were found to be adequate in 4 
of 5 trials as measured by the fall in total eosinophil 
count 8 hours after the test dose of ACTH-gel, and 
the rise in urinary 17-hydroxycorticoids during the 
24 hours following ACTH. Subjects with corticoid 
induced adrenal cortical unresponsiveness prior to 
initiation of the combined therapy were found to 
have demonstrable but subnormal responsiveness in 
2 of 3 trials. 

Adrenocortical atrophy may in most instances 
be prevented in individuals with previously normal 
adrenocortical function by large weekly doses of 
ACTH-gel. 


Ketogenic Steroids as Determined by the Sodium 
Bismuthate Oxidation Procedure 


By Donald J. Rohrssen and James T. Bradbury. 
Department of Obstetrics and Gynecology, 
University Hospitals, Iowa City, Iowa. 


Norymberski and coworkers have published a 
series of studies which show that glucocorticoids can 
be oxidized to 17-ketosteroids. The quantitative 
estimation of ketogenic compounds is advocated as 
an index of the adrenal production of glucocorticoids. 
Sodium bismuthate is used as the oxidizing agent, 
and the method is relatively simple. 

We have used the Norymberski method on 
known steroid compounds and on urines from a 
series of patients in an effort to judge its clinical 
value. We have confirmed his finding that normal 
individuals excrete from 4 to 6 mg. of ketogenic 
material per day. A 21-year-old girl with the adreno- 
genital syndrome receiving 100 mg. of cortisone 
orally /day was found to be excreting 4.5 mg. of pre- 


formed 17-ketosteroids/day as compared to 25 mg. 
of ketogenic steroids. This indicated a 25% recovery 
of the administered cortisone. A 4-year-old girl with 
congenital adrenal virilism was excreting 35 mg. of 
17-ketosteroids and 39 mg. of ketogenic steroids/ 
day. Cortisone was then administered (50 mg. 
im./day). The ketosteroid excretion fell to 4.0 
mg./day and the ketogenic value fell to 16.5 mg./ 
day. A 26-year-old male with adrenal virilism 
excreted 40 to 60 mg. of ketosteroids/day and 60 to 
80 mg. of ketogenic steroids/day. His steroid 
responses to cortisone and ACTH are being studied. 

Bongiovani et al. (1952) have postulated that 
the primary etiology of the adrenogenital syndrome 
is an inability of the adrenals to produce gluco- 
corticoids. The high ketogenic values in cases of 
adrenogenital syndrome indicate that 17-OH 
progesterone and/or pregnanetriol are the substances 
being oxidized. This detracts from the value of the 
sodium bismuthate method as a measure of the 
production of glucocorticoids. 


The Effect of Anesthesia on Intermediary 
Carbohydrate Metabolism 


By William R. Drucker, Christine Costley, Robert 
Stults, Gilbert Gross, William Holden, Max Miller, 
James Craig and Hiram Woodward. Departments 
of Surgery and Medicine, Western Reserve 
University, Cleveland, and Highland View 
Hospital, Cleveland, Ohio. 


Previous studies of carbohydrate metabolism 
have revealed that glucose tolerance is decreased 
whereas fructose tolerance is unchanged after various 
stresses (surgery, infection, starvation). These 
changes are similar to those found in diabetes 
mellitus and have been interpreted as due to blocks 
of specific enzymatic processes in intermediary 
carbohydrate metabolism. Since it is known that 
glucose metabolism may be altered by certain 
anesthetic agents, the question arises whether 
anesthesia also alters carbohydrate metabolism by 
blocking specific enzymatic activity or whether 
anesthesia might act as a general enzymatic in- 
hibitor and thereby interfere with the metabolism of 
fructose as well as glucose. 

Patients were studied by a series of 3 daily 
glucose or fructose tolerance tests: one test before, 
one during anesthesia (without surgery), and one 
after anesthesia (Pentothal, Pentothal-oxygen-ether 
or drop ether). The results indicate that no con- 
sistent alterations occurred in either glucose or 
fructose tolerance with Pentothal. In contrast to the 
results with Pentothal, a decrease in glucose 
tolerance occurred whenever ether was used, either 
alone or with Pentothal. Relatively little alteration 
was found in fructose tolerance with ether. These 
results are interpreted as indicating that, under the 
conditions studied, ether decreases glucose tolerance 
in some different manner from a general enzymatic 
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inhibitor. Serum inorganic phosphate usually rose 
during ether anesthesia, a finding different from that 
seen with tolerance tests after other stresses. 


Spontaneous Hypoglycemia as a Manifestation of 
Early Diabetes Mellitus 


By Holbrooke S. Seltzer, Stefan S. Fajans and Jerome 
“W. Conn. Division of Endocrinology and Metabo- 
lism, Department of Internal Medicine, Uni- 
versity Hospital, Ann Arbor, Michigan. 


A large number of patients with early, mild and 
unrecognized diabetes mellitus suffer from sympto- 
matic and demonstrable spontaneous hypoglycemia. 
Such symptoms represented the chief complaint in 
54% of 87 patients in whom this syndrome has been 
demonstrated. The hypoglycemia is of the “stimu- 
lative” type, occurring 3 to 5 hr. after meals. This 
may be one of the earliest clinical manifestations of 
diabetes mellitus. 

Eighty-seven instances of this phenomenon 
have been observed during the past 5 years. Glucose 
tolerance tests after standard dietary preparation are 
clearly diagnostic of diabetes mellitus, but a pre- 
cipitous hypoglycemia occurs between the 3rd and 
5th hr. In this series the low level ranged from 25 to 
50 mg. %. There was no clinical or laboratory 
evidence of hepatic impairment or other significant 
disease. 

Forty-one of these patients had a definite or 
presumptively positive family history of diabetes. 
Twenty-four presented the combination of sympto- 
matic hypoglycemia and a known family history of 
diabetes. Mildness of the underlying diabetes is 
indicated by the fact that the fasting blood sugar 
exceeded 110 mg. % in only 1 patient. 

We believe that an early aberration of carbo- 
hydrate metabolism in diabetes mellitus consists of 
diminution in the speed of activation of increased 
glucose utilization. This results in postprandial 
hyperglycemia, sustained for 2 to 3 hours, followed 
by delayed but intense activation of insulogenesis 
and hypoglycemia. This situation must not be 
confused with functional hyperinsulinism, in which 
postprandial hyperglycemia does not occur. 

Early diabetes mellitus should be considered in 
patients presenting symptomatic spontaneous hypo- 
glycemia. When this situation exists, proper manage- 
ment of the diabetes results in disappearance of the 
secondary hypoglycemia. 


Observations on the Use of 10% Glucose in the 
Early Treatment of Diabetic Acidosis 


By Thomas B. Skilman, Margaret F. Kessler and 
Harvey C. Knowles, Jr. Department of Medicine, 
University of Cincinnati College of Medicine, 
Cincinnati, Ohio. 

Because few large clinical series concerning the 
effects of excess glucose in the treatment of diabetic 





acidosis have been reported, studies to observe these 
effects have been made on 128 diabetic patients 
consecutively hospitalized with serum CO, contents 
of 14 mM/L. or less due to ketoacidosis. Fifty-one 
patients received 10% glucose solution i.v. during 
the first 6 hours of therapy regardless of initial 
blood sugar concentration or clinical condition. The 
remaining 77 control patients received no glucose or 
5% glucose from onset. Other therapy was similar 
in both groups and followed conventional treatment 
schedules. 

Statistic analysis of admission findings in the 2 
groups revealed no differences between mean ages, 
levels of consciousness, precipitating factors, serum 
CO, contents, blood sugar and urea nitrogen concen- 
trations or severity indices. Analysis of treatment 
schedules revealed no quantitative differences in 
administration of insulin, water or salt. The patients 
given 10% glucose received on the average 264 Gm. 
of glucose in the first 6 hours, while the controi 
group received 104 Gm. (p < 0.01). 

Observations during the first 6 hours of therapy 
revealed, for the 10% glucose and control groups 
respectively, mean urine volumes of 2.07 and 1.30 L. 
(p < 0.01), mean positive water balances of 1.10 
and 1.93 (p < 0.01), mean changes in blood sugar 
concentrations of +16 and —179 mg. % (p < 0.01), 
and mean disappearance times of urinary ketones of 
7.32 and 9.40 hr. (p < 0.01). The mortality rates of 
the 10% glucose and control groups were 29.4 and 
35.9% (p > 0.5) respectively. 

It is concluded that the administration of 
hypertonic glucose (10%) at the onset of therapy of 
diabetic acidosis results in continuation of hyper- 
glycemia, sustained polyuria and diminished positive 
water balance. Although the period of ketonuria 
was shortened in the 10% glucose group, no sig- 
nificant difference of mortality was noted. 


Correction of Metabolic Abnormalities in Diabetes 
Mellitus by Continuous Fructose Feeding 


By J. A. Moorhouse and R. M. Kark. Department 
of Medicine, Presbyterian Hospital and the 
Department of Medicine, Research and Educa- 
tional Hospitals, University of Illinois College of 
Medicine, Chicago. 


Diabetics are able to utilize fructose, but this 
has not been of value in dietary management. 
Regardless of practical application, it was of interest 
to see whether diabetes could be controlled without 
insulin by the use of fructose under suitable con- 
ditions. It was thought that continuous 24 hr. 
feeding of a diet in which fructose was the only 
carbohydrate might restore liver glycogen, inhibit 
glycogenolysis and lower blood sugar. This was 
accomplished by the administration of a synthetic 
liquid diet by intragastric tube and feeding pump 
for periods of several days or weeks. Either glucose 
or fructose constituted the only carbohydrate, and 
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all other elements in the diet were left constant. 
Suitable blood and urine analyses were carried out. 

In 3 of 4 patients with diabetes of moderate 
severity there was a well-defined fall in blood and 
urine levels of glucose and acetone during fructose 
feeding, together with diminished urinary excretion 
of potassium, phosphate and nitrogen. In 1 patient 
these effects were maintained during 3 weeks of 
fructose feeding and persisted after he was put back 
on a normal diet. One moderate diabetic and 2 severe 
diabetics showed little or no effect. An acromegalic 
patient with insulin resistant diabetes showed no 
change in glucose levels, but blood acetone fell 
markedly. 


A Study of the Lactic Acid Production Occurring 
following Intravenous Fructose Infusions in Dogs 


By M. Richard Katz andC. Barber Mueller. Washing- 
ton University School of Medicine, St. Louis, 
Missouri. 


The hemic concentration of lactate and py- 
ruvate increases when fructose is administered 
intravenously to human beings and dogs. Such 
changes are not observed following the intravenous 
infusion of glucose. The biologic and chemical 
implications of these phenomena are unknown. These 
experiments were performed in an attempt to gain 
some insight into the mechanisms involved. 

Fructose (10% in water) was given intra- 
venously to dogs alone and before and after the 
administration of sodium lactate (3, 6 and 12 
Gm.%). The rate of removal of lactate from the 
blood is proportional to its concentration in the 
blood, and lactate is eliminated more rapidly from 
the plasma at higher concentrations achieved follow- 
ing the infusion of lactate than at low concentrations 
resulting from the infusion of fructose. 

The rate of removal of lactate from the blood 
is not altered by preloading the animal with an 
intravenous infusion of fructose just before the 
infusion of sodium lactate. The infusion of fructose 
after the infusion of sodium lactate raises the blood 
lactate concentration to the same extent that it does 
when given alone, and does not alter the slope of the 
disappearance curve. 

The infusion of dihydroxyacetone (an inter- 
mediary product of hepatic fructose conversion) is 
followed by a rapid rise in blood lactate concentra- 
tion. This suggests that the liver is the site of lactate 
production associated with the administration of 
fructose. 

These experiments were designed to test the 
possibility that the rise in blood lactate following 
the infusion of fructose was related to the compe- 
tition by fructose and lactate for the enzyme system 
in liver involved in the conversion of lactate to 
glucose. These experiments do not support this 
theory. 


Application of Neutron Activation of Tissue to the 
Study of Muscle Electrolytes in Progressive 
Muscular Dystrophy and other Muscular Dis. 
orders 


By J. D. Williams, L. Reiffel, B. M. Ansell, C. A. 
Stone, J. Schoenberger and R. M. Kark. Depart- 
ment of Medicine, Presbyterian Hospital, and 
Research and Educational Hospitals, University 
of Illinois College of Medicine, and the Armour 
Research Foundation of Illinois Institute of 
Technology, Chicago. 


Serial study of tissue electrolyte concentrations 
is prohibited by the size of sample required for 
analysis by present technics. The use of neutron 
activation of small tissue samples was explored. 

Neutron activation refers to the radioactivation 
of elements following bombardment with neutrons. 
The activated elements may be distinguished from 
each other by reason of their distinctive types of 
emission, energy values and decay rates. It was 
evident that the analysis of sodium, potassium and 
phosphorus would be particularly amenable to 
activation technics, even to millimicrogram levels. 

The method was applied to the analysis of 
muscle samples of the order of a few mg. of fresh 
tissue and the results found to compare favorably 
with those from larger samples using other methods. 
Twenty-six samples from 23 patients were analysed 
for sodium, potassium and phosphorus content. Nine 
consisted of normal muscle, 10 were from cases of 
progressive muscular dystrophy and 7 from patients 
with a variety of muscular disorders. Further 
samples were examined histologically and for non- 
collagen nitrogen (NCN) content. 

Potassium levels were significantly lower in the 
dystrophic group (mean 2.27 mEq./Gm. NCN) 
than in the normals (4.06 mEq.). Similarly sig- 
nificant was the higher sodium content of the 
dystrophic muscle (mean 3.43 mEq./Gm. NCN) 
compared with the normal (1.27 mEq.). The phos- 
phorus levels did not differ significantly. 

Itis concluded that neutron activation provides 
a method suitable for electrolyte analysis of small 
tissue samples. 


The Effect of Carbon Dioxide on the Concentration 
of Calcium in Ultrafiltrate of Serum Obtained by 
Centrifugation 


By Ananda S. Prasad and Edmund B. Flink. 
Department of Internal Medicine of the Uni- 
versity of Minnesota and the Medical Service of 
the Minneapolis Veterans Hospital, Minneapolis, 
Minnesota. 


A simple, practical method has been devised 
for obtaining an ultrafiltrate of serum using 8 
standard centrifuge. The serum is contained in a U 
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tube of Visking casing supported in a centrifuge 
tube by gauze. It is possible to obtain 3.0 ml. of 
ultrafiltrate from 10 ml. of serum in 75 min. by 
centrifuging at 2500 rpm. The serum was handled in 
four different ways: (1) The venous blood was 
collected and the serum separated anaerobically 
using a mineral oil seal. The Visking casing and the 
centrifuge tube were flushed with 5% CO, and 95% 
0, (O2-CO. mixture). The serum was carefully 
transferred to the casing. (2) The same procedure 
was carried out as in (1) but at 37.5° C. In addition, 
the serum was handled from the time of separation 
from cells under oil to the sealing of the centrifuge 
tube in an atmosphere of the O.-CO, mixture. (3) The 
serum was separated and placed in a flask and the 
0.-CO, mixture was bubbled through the serum. 


Studies on the Secretion of Pepsinogen, Acid and 
Water into Human Gastric Juice 


By Basil I. Hirschowitz, John London and H. Marvin 
Pollard. Gastrointestinal Research Laboratories, 
Department of Internal Medicine, University 
Hospital, Ann Arbor, Michigan. 


The question of whether histamine stimulates 
true secretion of gastric pepsinogen or merely washes 
out preformed pepsinogen from the canaliculi has 
been investigated by studying the relation between 
pepsin, volume and acid of the gastric contents 
under varying conditions. Estimations were made on 
\-hourly samples of continuously aspirated gastric 
juice over periods of 4 to 14 hours in 20 normal 
human subjects under basal conditions, during vagal 
stimulation with intravenous ethyl alcohol or hypo- 
glycemia, during long-continued intravenous hista- 
mine stimulation and during atropine, hexa- 
methonium or Diamox depression of basal or 
stimulated secretion. 

The selective depressant action of atropine on 
the water and pepsin, leaving the acid unaffected; 
and of Diamox on the acid, leaving water and pepsin 
unaffected; of histamine-stimulated gastric juice, 
and the depression by atropine of volume, acid and 
pepsin of vagally stimulated gastric juice indicate 
that pepsin and water are stimulated only by a 
cholinergic mechanism which is apparently capable 
of being activated by histamine. However, the 
stimulation of acid production through carbonic 
anhydrase may be effected either by acetylcholine, 
as it normally is, or directly by histamine acting 
without the intervention of acetylcholine. 

The output of pepsin and of acid correlate in a 
linear fashion over the whole range of basal, de- 
pressed and stimulated secretion even in the most 
prolonged experiments. If preformed pepsinogen 
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(4) The serum was separated and handled without 
any anaerobic precautions. pH was determined on 
the serum residue of (1) to (3) at the end of centrifu- 
gation. 

The mean ultrafiltrable calcium expressed as % 
of the total calcium by the above methods was 
found to be 53.3 + 2.48 for (1), 50.4 + 3.75 for (2), 
66.7 + 4.79 for (3) and 52 + 3.98 for (4). Prolonged 
bubbling of the O.-CO. mixture caused a significant 
increase in the amount of ultrafiltrable calcium, 
although the ranges of pH values for groups (1) to 
(3) were the same. 

Ultrafiltrable calcium obtained by the anaerobic 
handling of serum resulted in values of the same 
order of magnitude obtained for calcium ions by 
McLean and Hastings using their biologic method. 


were being washed out of the canaliculi by an 
increased flow of acid-water, the output of pepsin 
would be expected to lag behind that of acid after 
prolonged stimulation, but since this did not happen 
either with histamine or other stimulants, and 
because pepsinogen is secreted from different cells 
than the acid, it is indicated that these stimulants 
produce a true secretion of pepsinogen as well as 
acid. 


The Effect of Intravenous Diamox on Gastric 
Secretion in Man 


By E. Clinton Texter, Jr. and Hubbard W. Smith. 
Department of Medicine, Northwestern Uni- 
versity Medical School and the V. A. Research 
Hospital, Chicago. 


The secretion of gastric HCI can be inhibited in 
experimental animals following the intravenous 
administration of the carbonic anhydrase inhibitor 
acetazoleamide sodium (Diamox). Studies were 
carried out to determine the effect of intravenous 
administration of Diamox (10 mg./Kg.) on basal 
gastric secretion in man. After an hour control 
period, the sodium salt of Diamox was administered 
i.v. The rates of gastric secretion during the control 
and the 1l-hour Diamox period were determined. 
CO, and blood pH measurements were made during 
the studies. Observations were made on 12 patients 
with duodenal ulcers. Six patients had control studies 
during the Ist hour followed by intravenous Diamox 
with the following results: control volume, 73 ml.; 
following Diamox, 61 ml.; control HCl, 83 mg.; 
following Diamox, 36.5 mg. Five out of the 6 
subjects showed a definite fall in acid values. 

In 6 additional ulcer patients, intravenous water 
was given at the beginning of the 2nd hour and 
intravenous Diamox at the beginning of the 3rd 
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hour with the following results: control volume, 92 
ml.; following water, 69 ml.; following Diamox, 88 
ml.; control HCl, 102.6 mg.; following water, 58.9 
mg.; following Diamox, 32.2 mg. Five out of the 6 
subjects showed an appreciable decrease in HCl 
recovery. These observations suggest that i.v. 
Diamox (10 mg./Kg.) depresses HCl production. 
This inhibition of secretion did not appear to be 
dependent upon alterations in acid—base balance of 
the blood, as reflected by blood pH and serum CO, 
determinations. 


The Effect of Various Therapeutic Agents on the 
Gastric Hyperchlorhydria Induced by Intravenous 
Reserpine 


By Mervin L. Clark and Edward M. Schneider. 
Department of Medicine, University of Oklahoma 
School of Medicine and the V. A. Hospital, 
Oklahoma City. 


The mode and site of action of Reserpine is as 
yet unknown. It is supposed that the effects of 
reserpine are either sympatholytic or parasym- 
pathomimetic and are centrally mediated (hypo- 
thalamus?). 

In man and dogs intravenous reserpine produces 
a definite gastric hyperchlorhydria, as demonstrated 
by several observers. This response is not unexpected 
in view of the theoretic pharmacodynamics of this 
agent. In dogs this hyperchlorhydria can be blocked 
by an anticholinergic agent (oxyphenonium bro- 
mide). In order to determine whether or not this 
action of reserpine in man could be altered by various 
therapeutic agents, this study was undertaken. 

A control group of 24 patients was studied, 
each patient being observed for a period of 240 min. 
after the administration of 1 mg. of Reserpine i.v. 
Hyperchlorhydria was noted to occur within 30 min. 
after the exhibition of the drug, and was sustained 
for the remainder of the period of observation. This 
was in marked contrast to the findings in 11 of the 
above subjects who received intravenous saline in a 
second study and developed no significant change in 
gastric acidity during 4 hours of observation. 

Three groups of 10 patients were studied in a 
similar manner with Reserpine and simultaneously 
received 1 of the following drugs: (a) Atropine, 0.3 
mg. i.v. No significant effect was observed over a 
240 minute period. (b) Methantheline bromide 
(Banthine), 50 mg. i.v. A significant suppression of 
gastric acidity was observed at 30 min., but not 
thereafter. (c) Epinephrine (1:1000) 0.4 cc. sub- 
cutaneously. No significant alteration of Reserpine 
response was obtained during the 240 min. observa- 
tion period. 

These findings, although shedding no further 
light on the specific site or mode of action of Reser- 
pine, serve to point out that atropine, methantheline 
bromide and epinephrine in therapeutic doses do not 


effectively alter the undesirable parenteral Reserpine 
“side effects” of gastric hyperacidity in man. 


The Effect of Oral Ethyl Alcohol on Hepatic Trans. 
aminase and Choline Esterase Activity and 
Pyruvate Concentration in the Rat 


By Keith S. Menley and M. Marvin Pollard. Gastro. 
intestinal Research Laboratories, Department of 
Internal Medicine, University Hospital, Ann 
Arbor, Michigan. 

To determine whether alcohol acts directly on 
the liver, 3 groups of 7 rats received tap water, 10% 
alcohol and 20% alcohol respectively as the sole 
source of fluid, while on an unrestricted food intake 
for 16 days. 

The animals were then killed, following which 
the ratio of liver to body weight was determined for 
each animal, and a specimen of liver from 1 member 
of each group examined histologically. The glutamic 
oxalacetic transaminase activity (GOT) and 
pyruvate concentration were determined in blood 
and liver homogenate, the acetyl choline esterase, 
and glutamic pyruvic transaminase (GPT) were 
determined in liver homogenate only. 

Evidence for a direct action of alcohol on the 
liver was suggested by the following findings: 
compared with the control animals, and despite a 
gain in weight in all 3 groups, the alcohol-fed 
animals showed a decrease in the ratio of liver to 
body weight; their livers showed fatty changes and 
exhibited a very marked decrease of choline esterase 
concentration. Furthermore, the animals receiving 
20% alcohol showed a significant increase of hepatic 
GPT activity, and a near-significant increase of 
hepatic GOT activity as compared with the controls, 
while the GOT activity of the blood was nearly 
equal in all 3 groups. 

The incidental finding of a significantly raised 
blood pyruvate in the alcohol fed animals, which 
was reflected in similar changes in the hepatic 
pyruvate concentration, suggests possible pathways 
in the intermediary metabolism of alcohol other 
than those previously accepted. 


The Effect of Carbon Dioxide, Exercise, Hyper- 
ventilation, Body Position and Degree of Pulmo- 
nary Inflation on Pulmonary Anatomic Dead 
Space 


By Russell H. Wilson and Bruce E. Jay. University 
of Texas Southwestern Medical School, Dallas, 
and the V. A. Hospital, McKinney, Texas. 


Evaluation of pulmonary function is not 
complete without an estimation of the anatomic and 
physiologic respiratory dead space. W. W. Stead 
showed the significance of an increase in dead space 
during thoracic surgery. Tracheotomy has also 
been used to decrease anatomic dead space in pa- 
tients with respiratory acidosis. Krégh and Lindhard 
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concluded that dead space varied slightly during 
jung inflation; however, Haldane and Priestley 
found it to increase as much as 1200 ml. during 
severe exercise. W. S. Fowler, with the nitrogen 
meter and pneumotachograph, devised a method 
of measuring what was indicated as “physiologic 
dead space.” This method of treating the volume- 
flow data of the nitrogen and pneumotachographic 
curves has been evaluated. 

The purpose of this paper is to present a new 
method of analyzing the nitrogen meter curves for 
calculating anatomic pulmonary dead space. The 
method has been checked with the Bohr formula and 
found to yield identical values for respiratory ana- 
tomic dead space. A model was constructed with 
variable dead spaces to check the new method. 

Our method of analysis of dead space nitrogen 
meter expiratory curves simplifies the problem, so 
that respiratory dead space can be readily calculated 
in patients with severe emphysema before and 
following thoracic surgery regardless of the respira- 
tory pattern. Anatomic dead space has been 
measured with this method in 63 normal persons 
with an age range from 12 to 63 years, during 
exercise, rest, sitting, and supine positions, hyper- 
ventilation, and 8% carbon dioxide during a 20-min. 
period of breathing. 


Comparative Evaluation of Bronchodilator Agents 
by Ventilatory Measurements: Epinephrine and 
Aminophylline 


By Richard O. Sternlieb, Robert A. Pribek, Milton J. 
Fox and Ross C. Kory. Cardiopulmonary Labora- 
tory and Medicine Service, Wood V. A. Hospital, 
and the Department of Medicine, Marquette 
University School of Medicine, Milwaukee, 
Wisconsin. 

Although ventilatory function tests have been 
used extensively in the evaluation of newer broncho- 


dilator agents, no such systematic studies have been 
carried out with epinephrine. In the present study, 
the bronchodilator effect of 0.3 mg. of subcutaneous 
epinephrine was compared with that of 0.5 Gm. of 
intravenous aminophylline by means of serial 
measurements of ventilatory function. 

Twenty-four untreated male patients with 
definite bronchospasm were studied by means of 
total and timed vital capacity and maximum 
breathing capacity measurements before, and at 10, 
30 and 60 min. after administration of each broncho- 
dilator. Only one drug was administered on a single 
day, the other drug being tested at the same hour 
on a subsequent day. Epinephrine was given first in 
some patients, aminophylline in others. 

The total vital capacity (VC) showed a greater 
increase after epinephrine in 15 patients and an 
increase equal to aminophylline in 6 patients. In 
only 3 patients was the VC increase greater with 
aminophylline. There was an average increase in VC 
of 17.8% after epinephrine as compared with 11.9% 
following aminophylline. 

The maximum breathing capacity (MBC) 
showed a greater increase after epinephrine than 
aminophylline in 14 patients and an equal response in 
another 5. The average increase in MBC after 
epinephrine was 28.2%; after aminophylline, 15.5%. 

The maximal midexpiratory flow (MMEF, 
Fowler), increased to a greater degree after epi- 
nephrine in 13 patients, with an equal response in 4 
patients. The average increase in MMEF after 
epinephrine was 28%; after aminophylline, 21%. 

The 1-sec. vital capacity increased an average 
of 16% after both drugs. The 3-sec. vital capacity 
increased only 3% following epinephrine; 2% after 
aminophylline. 

It is concluded that subcutaneous epinephrine 
in 0.3 mg. dosage is somewhat more effective as a 
bronchodilator than 0.5 Gm. of intravenous amino- 
phylline as measured by ventilatory tests. 


INFECTIOUS DISEASES 


The Demonstration of Cold Agglutinins due to 
Listeria Monocytogenes in Man and Rabbits 


By R. J. Korn, V. J. Yakulis, C. E. Lemke and B. 
Chomet. Clinical Laboratory and Department of 
Medicine, West Side V. A. Hospital, Chicago, 
Illinois. 

The demonstration of cold agglutinins in the 
serum of a patient with Listeria monocytogenes 
meningitis led to further agglutination and absorp- 
tion studies of this patient and of rabbits in whom 
cold agglutinins were produced by the injection of 
killed Listeria organisms. Listeria monocytogenes 


has been known to cause a purulent meningitis in 
man as well as in many animals. It has also been 
postulated as a possible etiologic agent in infectious 
mononucleosis, the organisms having been recovered 
from patients with the usual symptoms, physical 
and hematologic findings of that disease and with 
positive Paul-Bunnell tests. After our patient re- 
covered from meningitis, he had a persistent 
lymphocytosis. Although heterophil antibodies were 
not found, cold agglutinins to sheep red cells were 
noted, and cold agglutinins to human red cells 
were also demonstrated. The latter observations may 
provide an explanation of the previously described 
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apparently positive heterophil antibody tests in 
cases of “infectious mononucleosis” caused by 
Listeria monocytogenes. 

Recurrent episodes of illness in this patient 
were manifested by high titers of cold agglutinins 
and increased titers of Listeria agglutinins. The 
injection of killed Listeria organisms into rabbits 
produced significant titers of cold agglutinins as well 
as Listeria agglutinins. Absorption studies have also 
shown a relationship between this patient’s cold 
agglutinins and Listeria agglutinins. 


A Morphologic Comparison of the Organisms Found 
in Isolated Lung Nodules of Histoplasmin 
Reactors with the Organisms Found in Acute 
Disseminated Histoplasmosis 


By Martin A. Segal. V. A. Hospital, 
Minneapolis, Minnesota. 


Puckett was the first to describe histoplasma 
capsulatum organisms in the necrotic portions of 
pulmonary granulomas that had previously lacked 
demonstration of an etiologic agent. His work has 
provoked considerable controversy. There have been 
two principal criticisms: (1) that the microscopic 
morphology is not compatible with that of histo- 
plasma capsulatum—the organisms are too large, 
their nuclei are too small, they do not stain with 
hematoxylin and eosin, they are extracellular; (2) 
that morphology alone without cultural proof is in- 
adequate to identify the bodies seen as H. capsula- 
tum. 

A case has recently been studied at the Minne- 
apolis V. A. Hospital which may serve to bridge the 
gap between the bodies described by Puckett and 
H. capsulatum. The organisms found in isolated lung 
nodules were compared with those found in this 
bacteriologically proven case of fatal disseminated 
histoplasmosis. Intracellular forms typical of H. 
capsulatum were found in the blood, bone marrow, 
liver, spleen and lungs by H & E stains. In addition 
to the disseminated lesions there was a necrotic focus 
in the right lung which afforded the opportunity for 
this study. In this necrotic material no organisms 
could be identified with H & E stain. With periodic 
acid-Schiff stain, however, forms were seen which 
were morphologically identical with those described 
in necrotic material by Puckett. All variations of 
these forms from the classic intracellular forms of 
histoplasma capsulatum to those described by 
Puckett could be identified in the sections from this 
one proven case. These can be demonstrated by color 
photomicrographs. It was concluded that the 
organisms described by Puckett are morphologically 
compatible with Histoplasma capsulatum. 


The Association of Histoplasmosis and Lymphoma 


By Norman A. Nelson, Herbert L. Goodman and 
Harold L. Oster. Department of Medicine, Wayne 
County General Hospital, Eloise, Michigan. 


There are many reports in the literature which 
cite involvement of the reticuloendothelial system 
by more than one disease process. The frequency of 
tuberculosis and Hodgkin’s disease in the same 
patient is well known. Concurrent histoplasmosis 
and tuberculosis is unusually common. It has been 
stated that 50% of lepromatous lepers die of tu- 
berculosis. Zimmerman studied 74 cases of crypto- 
coccosis and found that approximately 14 represented 
Cryptococcus infection complicating pre-existing 
malignant lymphoma or leukemia. Other fungus dis- 
eases such as Trichophyton rubrum have been asso- 
ciated with malignant involvement of the reticulum. 

It is the purpose of this report to consider the 
association of histoplasmosis and malignant lym- 
phoma by presenting 2 additional cases and by 
means of a review of the literature. 

The first patient had a chronic dermatitis for 11 
years and was hospitalized several times for pneu- 
monitis. Many peripheral blood examinations, 2 skin 
biopsies, 2 bone marrow studies and 1 lymph node 
examination were all compatible with chronic 
lymphocytic leukemia. The second patient also had 
many peripheral blood examinations, 2 bone marrow 
studies and 2 lymph node examinations, all of 
which were compatible with lymphoblastic lym- 
phoma. Vigorous and persistent attempts to isolate 
Histoplasma capsulatum were fruitless. Both of the 
patients responded to therapy in a manner consistent 
with the diagnosis of lymphoma. At autopsy, 
disseminated histoplasmosis was found in both 
patients but the evidence for lymphoma was equiv- 
ocal. 

With this report, 17 cases will have been pub- 
lished. Histoplasma capsulatum was found his- 
tologically in all 16 autopsied cases. The malignant 
involvement of the reticulum was definitely sub- 
stantiated in only 12 of the 16 at post-mortem 
examination even though the diagnosis was well 
established by ante-mortem biopsy. 

Infection with disseminated histoplasmosis 
should be considered in every case of malignant 
lymphoma, especially if there are associated mucous 
membrane lesions. 


An Evaluation of the Effectiveness of Cortisone 
Alone and in Combination with Oxytetracycline 
in Experimental Peritonitis in Rabbits 


By S. M. Farhat, D. M. Fitch, H. W. McFadden, 
Jr., and M. M. Musselman. Departments of 
Microbiology, Pathology and Surgery, University 
of Nebraska College of Medicine, Omaha. (Sup- 
ported by a grant from Chas. Pfizer & Co., Inc.) 


We have evaluated the effect of cortisone in 
the treatment of experimental peritonitis in rabbits 
as a guide to its use in patients with peritonitis. 
Cortisone has been reported to be of benefit in the 
treatment of patients with severe infections in 
general, and peritonitis in particular. However, a¢- 
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cording to other evidence, cortisone may be dele- 
terious in the management of infections. 
We produced peritonitis in rabbits by devas- 
cularzing the appendix, ligating it at its base and 
incising it from base to tip. One group of untreated 
animals served as controls. A 2nd group was treated 
with oxytetracycline for 5 days after operation; a 
3rd group with cortisone; and a 4th group with both 
oxytetracycline and cortisone in corresponding 
dosages. Animals living less than 24 hours were 
excluded from the study. Animals dying in the 
experimental period were examined, cultures taken 
from the peritoneal cavity and specimens of peri- 
toneum, kidneys, liver, adrenals, lungs and heart 
were taken for biopsy. Animals surviving for 2 
weeks were killed, and examined in a similar fash- 
ion. 
Of the 10 animals receiving no treatment, 6 





Repair of Glomerular Lesions in Toxemia 
of Pregnancy 


By Victor E. Pollak, Conrad L. Pirani, Robert M. 
Kark, Robert C. Muehrcke, Vincent C. Freda and 
John B. Nettles. Department of Medicine, Pres- 
byterian Hospital, and the Departments of Medi- 
cine and Obstetrics, Research and Education 
Hospitals, and the Department of Pathology, 
University of Illinois College of Medicine, 
Chicago. 


Since patients with toxemia of pregnancy 
rarely die, little is known about the pathology of 
the kidney in this disorder. A study was undertaken 
to correlate renal pathology with clinical and func- 
tial aspects of the syndrome. Fifteen women 
were studied during pregnancy at the height of the 
disease process, and 9 were restudied postpartum. 
Renal tissue was obtained by percutaneous needle 
biopsy. 

All cases were characterized by hypertension 
during pregnancy. Most had edema and protein- 
ura, and the disease usually became manifest in 
the last trimester. In many, severe spasm of the 
retinal arterioles was striking. 

Pathologically, the kidney of 1 patient was 
normal; 2 had benign nephrosclerosis; and in a 4th 
chronic glomerulonephritis with superimposed acute 
pyelonephritis were found. The other 11 patients 
had preeclampsia. Study of the renal biopsy speci- 
mens in this group disclosed thickening of the 
glomerular basement membrane. This thickening 
was diffuse, affected the entire glomerulus and every 
glomerulus in the sections. There was no hyper- 
cellularity. The tickening appeared to be due to 
swelling or edema of the basement membrane 
rather than to an increased deposition of mucopoly- 
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died within 11 days. Of 10 animals receiving oxytet- 
racycline, all survived. Of 10 animals receiving 
cortisone, 5 died within 6 days. Of 10 animals re- 
ceiving cortisone and oxytetracycline, 1 died on the 
7th day. The animals receiving no treatment or 
cortisone alone showed more diffuse and more 
severe fibrinopurulent peritonitis, and more pneu- 
monitis than did the animals receiving oxytetra- 
cycline alone or with cortisone. The adrenals were 
normal in all animals. The bacteriologic findings 
were not remarkable. 

In conclusion, in rabbits with experimental 
peritonitis, treatment with cortisone alone gave no 
benefit and interfered with localization of the in- 
fection. Administration of cortisone did not detract 
from protection given by oxytetracycline, as meas- 
ured by survival during the experimental period, 
but it did interfere with localization of the infection. 


saccharide material, as demonstrated in Hotchkiss- 
McManus preparations. Proteinaceous material 
was often present in Bowman’s spaces and in the 
lumina of the convoluted tubules. The tubular 
epithelium was somewhat flatter than normal and 
presented mild degenerative changes. Interstitial 
tissue and vessels were normal. All but 1 of the pa- 
tients recovered after the delivery. In those who 
were studied again postpartum, the histologic ap- 
pearance of the kidney had reverted to normal, and 
the glomerular basement membrane was thin and 
delicate. 

However, in 1 patient definite thickening of 
the glomerular basement membrane was noted in 
addition to swelling. Hotchkiss-McManus prepara- 
tions showed increased deposition of mucopoly- 
saccharides. Hypertension persisted after delivery; 
the patient developed severe arteriolar sclerosis of 
the kidney, and thickening of the glomerular base- 
ment membrane persisted. 


Correlations of Renal Structure and Function 
as Shown by Serial Renal Biopsy 


By Victor E. Pollak, Robert M. Kark, Conrad L. 
Pirani and Robert C. Muehrcke. Department of 
Medicine, Presbyterian Hospital, Cook County 
Hospital, and the Research and Educational 
Hospitals, and the Department of Pathology, 
University of Illinois College of Medicine, 
Chicago. 


The relationship between renal function and 
structural changes was investigated in a variety of 
diseases, using renal tissue obtained by percutaneous 
needle biopsy. Histologic sections were analysed 
semiquantitatively for changes in glomeruli, tu- 
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bules, interstitial tissue and vessels, and for over-all 
kidney damage. 

The greater the thickening of the glomerular 
basement membrane, the greater was the protein- 
uria. However, proteinuria decreased as glomeruli 
became hyalinized and ischemic. There was no 
correlation between proteinuria and glomerular 
hypercellularity; but good correlations with the 
degree of tubular and over-all kidney damage were 
observed. Proteinaceous material was observed in 
Bowman’s spaces and tubules of all cases with 
proteinuria, and in 11 out of 19 cases without pro- 
teinuria. 

With few exceptions, blood creatinine and non- 
protein nitrogen levels were normal with lesser 
degrees of kidney damage, and exceeded 1.4 mg. % 
and 35 mg. % respectively only when kidney 
damage was severe. The degree of impairment of 
urea clearance reflected underlying renal damage. 
Maximum specific gravity correlated well with 
tubular and kidney damage; phenolsulfonphthalein 
excretion correlated better with tubular changes 
than with glomerular. In 7 of 10 cases good correla- 
tions were obtained between structural changes, 
inulin and PAH clearances, and TmPAH. 

In some patients histologic kidney damage 
preceded biochemical and urinary abnormalities. 
By contrast, in hypokalemia severe derangement of 
kidney function was observed with minimal his- 
tologic changes. In nephrotic syndrome poor cor- 
relation with the underlying histologic picture was 
often found. Cases with membranous glomerulone- 
phritis and others with predominant tubular 
damage showed similar functional derangements. 
Levels of serum cholesterol were highest in those 
with tubular damage and minimal glomerular 
changes. 

The appearance of interstitial fibrosis coincided 
with a sudden increase in azotemia, the onset of 
hyperchloremic acidosis, and decrease in urea 
clearance. Compensation was re-established on a 
new level and further functional deterioration was 
gradual. 


The Effect of Anemia and Polycythemia on Glo- 
merular Filtration and Renal Vascular Tone 


By James F. Schieve. Columbus, Ohio. 


Anemia is associated with decreased, and 
polycythemia with increased renal blood flow. It is 
not clear whether these changes result from pre- 
dominant efferent or afferent glomerular arteriolar 
vasomotor activity. 

Forty-two patients without renal disease, 
whose hematocrits ranged from 17 to 80% and 
whose blood viscosity varied from 2.5 to 14 times 
that of water were studied. Renal clearances of 
para-aminohippurate (PAH) and mannitol were 
determined to obtain effective renal plasma flow 
(ERPF) and glomerular filtration rate (GFR) re- 


spectively. Effective renal blood flow (ERBF) was 
estimated in the usual manner after Wintrobe 
hematocrit was corrected for PAH remaining in 
cellular layer. Hematocrit readings included the 
buffy coat. Blood viscosity was determined at 37°C, 
using an Ostwald pipet. Arterial blood pressure was 
obtained with a clinical sphygmomanometer. In all 
polycythemic patients, arterial blood oxygen satu- 
ration determinations were made. In an attempt to 
separate influence of hematocrit from that of vis- 
cosity, observations were also made in 7 patients 
with chronic myelogenous leukemia and twice in a 
patient whose total serum protein was 11.0 Gm. %. 

An inverse linear relation was found between 
hematocrit and the GFR/ERBF (r = —0.95, 33 
patients with hematocrits ranging from 17 to 73%). 
Similar results were found in secondary poly- 
cythemia (r = -—0.88, in 9 observations with 
hematocrits varying from 54 to 80%). For a given 
hematocrit, however, the GFR/ERBF was con- 
sistently higher in the secondary group. 

In 44 patients there was an expected linear 
relation between hematocrit and log of viscosity 
(r = 0.98). Leukemic and the elevated serum pro- 
tein bloods showed inordinately high viscosity for 
their hematocrit. In these patients GFR/ERBF 
correlated better with hematocrit than with vis- 
cosity. 

These observations suggest that in anemia and 
polycythemia the predominant factor in controlling 
renal blood flow may be the vasomotor activity of 
the efferent glomerular arteriole. 


The Effect of Mercurial Diuretics on 
Kidney Succinic Dehydrogenase 


By Robert G. Page and Daniel Porte, Jr. Depart- 
ment of Medicine, University of Chicago, Chi- 
cago. (Supported in part by the Douglas Smith 
Foundation of the University of Chicago.) 


It has been demonstrated by histochemical 
technics that mercurial diuretics in toxic doses 
inhibit succinic dehydrogenase in rat kidneys. In 
order better to quantitate this effect a different 
method was used. The amount of succinic dehy- 
drogenase was measured for the whole kidney of 
rats. This determination was made possible by the 
fact that triphenyltetrazolium chloride (TTC) in 
the presence of substrate and dehydrogenase is re- 
duced to a formazan, the color of which is red, and 
the concentration of which can be measured spec- 
trophotometrically. 

Young female rats of the Holzman strain were 
used either as controls or were injected with Di- 
curin. The dose employed was either 5 or 40 mg. 
Hg/Kg. of body weight. The animals were killed at 
appropriate times and the kidneys were removed 
and weighed. The kidneys were homogenized in 
saline, and aliquots were taken to determine dry 
weight as well as endogenous and exogenous Ie- 
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ducing activity. Endogenous activity was measured 
by the addition of TTC, distilled water and phos- 
hate buffer, whereas sodium succinate was sub- 
stituted for the distilled water to determine the 
exogenous plus the endogenous activity. After a 
2-hour incubation, the reaction was stopped by the 
addition of trichloracetic acid, and the color ex- 
tracted with ethyl acetate. The results are expressed 
in units which represent the exogenous reducing 
activity in y TTC/100 mg. of kidney dry weight. 

These experiments confirmed the results of the 
experiments in which histochemical technics were 
employed, showing that there is a significant in- 
hibition of dehydrogenase when toxic levels of mer- 
cury are attained. No such inhibition occurred when 
therapeutic doses were used. The controls showed 
an average of 83.4 U (s.d. = +26.0U). The 5 mg. 
Hg/Kg. animals averaged 86.0 U (s.d. = +16.8U) 
and the 40 mg. Hg/Kg. animals averaged 43.2 U 
(.d. = +23.5 U). Between the controls and the 
latter group the difference is highly significant, 
while it is insignificant between the controls and 
the former group. 

From these studies it would appear that the 
therapeutic action of mercurial diuretics may well 
be related to some other mechanism than the de- 
pression of succinic dehydrogenase. 


Some New Immunologic Studies on Purified 
Human Glomerular Basement Membrane and 
Dog Glomerular Basement Membrane In Vitro. 


By Raymond W. Steblay and Mark H. Lepper. 
University of Illinois School of Medicine, Chicago. 


Dog glomerular basement membrane was pre- 
pared after the method of Krakower and Greenspon. 


Human glomeruli were isolated in a similar 
fashion, and some of their physical properties 
studied. The practically pure (99%) yield of human 
glomeruli was vibrated in a sonic vibrator, dis- 
rupting the glomeruli into basement membrane 
fragments and cellular debris. By a process of 
centrifugation, decantation and washings, a rela- 
tively cell-free sediment of human basement mem- 
brane fragments was obtained. 

The purified preparations of human and dog 
basement membrane were resuspended in saline to 
known concentrations, revibrated and used to im- 
munize rabbits, with various adjuvants, concen- 
trations, portals and injection frequencies. The 
rabbit antisera were obtained at frequent intervals. 

It was demonstrated that: (1) human and dog 
basement membranes (revibrated to fine suspensions 
before texting) fixed complement with their re- 
spective antisera in vitro; (2) human basement 
membrane cross-reacted to a lesser but definite 
degree with antidog basement membrane sera in 
the complement fixation test. Likewise, dog base- 
ment membrane cross-reacted to a lesser but defi- 
nite degree with antihuman basement membrane 
sera using the complement fixation test. In vivo 
studies on the nephrotoxic ability of the antihuman 
basement membrane sera have been carried out. 

It is concluded that human glomerular base- 
ment membrane preparations of this degree of 
purity contain an antigen (or antigens) that can fix 
complement against its own antiserum in vitro; and 
this human antigen is identical with, or immuno- 
logically similar to, the complement-fixing antigen 
in dog basement membrane preparations of equiva- 
lent purity. 


THERAPEUTICS 


Therapeutic and Toxic Effects of Enteric-Coated 
Aminometramide 


By Walter A. Tatge, Donald E. Winnik and George 
N. Spencer. Medical Service, Wood V. A. Hos- 
pital, and the Department of Medicine, Mar- 
quette University School of Medicine, Milwaukee, 
Wisconsin. 

Aminometramide (Mictine), a 6-aminouracil, 
has been found to possess safe and fairly effective 
diuretic activity, although the mode of action is not 
known. Thus far, the principal objection to this 
promising oral diuretic in uncoated form has been 
a high incidence of annoying gastrointestinal symp- 
toms at therapeutic levels. The purpose of this 
study was to evaluate an enteric-coated prepara- 
tion. 

This drug was administered to 9 edematous 


patients with portal cirrhosis, 2 patients with 
nephrosis, and 18 members of an out-patient cardiac 
clinic. Six of the cirrhotics exhibited significant 
diuresis. One patient with nephrosis experienced 
dramatic diuresis, which was felt to be spontaneous 
rather than induced. Fourteen of the 18 cardiac pa- 
tients lost edema or maintained dry weight during 
the study. 

Frequent side effects were encountered, since 
this was in part an evaluation of tolerance. These 
consisted of anorexia, constipation, nausea or 
vomiting. They were uniformly minor in degree, 
and usually followed exorbitant doses after pro- 
longed, continuous administration. No untoward 
effects were observed in patients with chronic 
hepatic, renal or cardiac disease. There was no 
evidence of electrolyte disturbances. A perceptible 
margin appeared to exist between therapeutic and 
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toxic levels. Therapeutic dosage was in the range 
of 800 mg. daily, in divided doses. An intermittent 
schedule was not carried out in this study. 

It is concluded that with an individualized 
therapeutic program, enteric-coated aminometra- 
mide promises to be a safe, effective and fairly 
well-tolerated oral diuretic. 


An Evaluation of the Usefulness of Chlorpromazine 
in Patients on a Surgical Service 


By Harold D. Jourdan and M. M. Musselman. 
Department of Surgery, University of Nebraska 
College of Medicine, Omaha. 


In the past 4 years investigators have studied 
the properties of Chlorpromazine and its clinical 
applications. The observed pharmacologic effects of 
Chlorpromazine suggested that it might alleviate 
nausea, vomiting and pain in surgical patients. We 


have administered Chlorpromazine to 105 patients 
with nausea, vomiting or pain refractory to nar- 
cotics, to determine its effectiveness in relieving 
these symptoms. Also, we compared the effective- 
ness of a 10 mg. dose with that of a 25 mg. dose, 
and the effectiveness of oral with that of intramus- 
cular administration. 

Chlorpromazine intramuscularly was effective 
in relieving symptoms in patients after operation. 
Relief was obtained with a dose of 10 mg., but 25 
mg. gave more prompt and more prolonged relief. 
Intramuscular administration gave prompter but 
no greater relief than oral administration. 

Drowsiness was the only side effect of the ad- 
ministration of Chlorpromazine, and no toxic ef- 
fects were noted. The use of Chlorpromazine intra- 
muscularly did not mask symptoms or complicate 
the clinical course in diseases such as intestinal 
obstruction. 
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lipids, and temperature, 45 
and low potassium diet, 127 
pressure 
in arteriosclerosis, 115 
and a disturbances, 


and Rauwolfia and Reserpine, 
7 


transfusions 
in sickle cell anemia, 29 
tuberculin distribution in, 133 
vessels, studies of, 145 
volume 
and flow, 54 
in Laennec’s cirrhosis, 143 
pulmonary, 110 
and reticulocyte response, 94 
Blood cell(s) 
peripheral, alkaline phosphatase 
activity in, 98 
red 
agglutinated in 
anemia, 29 
damage and Cr®!, 30 
destruction of, 52, 95 
fragility in hemolytic ane- 
mia, 8 
mass, in heart failure, 114 
osmometric behavior of, 68 
prevention of hemolysis of, 8 
production of, 52 
splanchnic volume of, 37 
See also Erythropoiesis 
white 
agglutinins, 31, 51, 99 
and alkaline phosphatase ac- 
tivity, 30, 98 
and LE factor and quinacrine, 
9 


hemolytic 


survival in polycythemia vera, 


Body fluids, in heart failure and 
hypertension, 36 
Brain, foodstuff of, 56 
Breathing, 100% oxygen and pres- 
sure, 146 
Bromsulfalein clearance 
in normalcy, 19 
effect 7 eee infusion rate, 
4 
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Bronchiectasis, pulmonary func- 
tion in, 49 

Bronchodilators, evaluation of, 25, 
207 


‘ 

Bronchospirometry, during tho- 
racic surgery, 24 
Buergher’s exercises, in occlusive 

arterial disease, 
Bundle branch block, 
analysis of, 39, 108 
Burn, and protein anabolism, 127 


vector 


Calcinuria, neuromuscular activity 
in, 
Calcium 
concentration, and carbon di- 
oxide, 204 
disodium ethylenediamine tetra- 
acetate, and lead intoxi- 
cation, 80 
retention, and osteoporosis, 76 
Calories, supplementary, in 
chronic Seer disease, 142 
Cancer, breast, hypophysectomy 
in, 
Carbohydrate 
index, in assessing hepatic 
function, 141 
metabolism, and anesthesia, 202 
Carbon dioxide 
and calcium concentration, 204 
mixed venous, 145 
Cardiac output 
and resistance, 69 
and thermal trauma, 54 
Cardiovascular system, 10-12, 32- 
40, 53-56, 69-72, 104-118, 
196-200 
Cation exchange resins, for Laen- 
nec’s cirrhosis, 18 
Central nervous system, 40-41, 
56-57, 72 
Chloride 
cobaltous, in hypoplasia and 
megaloblastic anemia, 194 
in gastrointestinal tract, 62 
Chlorpromazine 
-induced water diuresis, 138 
and jaundice, 23 
and surgery, 212 
Cholecystectomy, biopsies in, 18 
Cholecystitis, and biliary inflam- 
mation, 18 
Cholinesterase 
as index of hepatocellular integ- 
rity, 20 
-inhibiting drug, 144 
Christmas disease, acquired, 103 
Chromatophore number, and 
ACTH, 73 
Circulation 
and age, 105 
extracorporeal, 105 
and hyperthyroidism, 120 
intracardiac, angiocardiography 
in, 106 
lesser, hematocrit of, 110 
peripheral, and Bentyl, 199 


pulmonary, vasoconstriction in, 
5 


Cirrhosis 
and hypertension, 143 
Laennec’s 
blood volume in, 143 
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Diamox, cation exchange 
resins and cortisone for, 
18 
hemodynamic lesion in, 65 
water loads in, 142 
Citrovorum factor, for pernicious 
anemia, 97 
Clearance 
Bromsulfalein, 19 
plasma 
hepatocellular, 141 
iron, 91 
renal, of 18 amino acids, 64 
Coagulation time, effect of fat on, 
68 


Coarctation of aorta, flush technic 


in, 199 
Coccidioidomycosis 
drug therapy of, 78 
spherules in, 77, 134 
Cold, and mechanism of esophagus, 
130 


Collagen diseases and allergy, 
12-13, 72, 118-120 
Commissurotomy, mitral, dyspnea 

after, 34 
Compound B, and gastric secre- 
tion, 131 
Concentration, bone sodium, and 
sodium loading, 125 
Congestion, pulmonary, Valsalva 
maneuver in, 115 
Cor pulmonale, complicating left 
ventricular failure, 33 
Corticosteroids 
bioassay for, 124 
and neoplastic 
stress, 42 
Corticosterone, and gastric secre- 
tion, 131 
Cortisone 
“‘diuresis,” 14 
in hemolytic anemia, 8 
and hypothy roidism, 61 
for Laennec’s cirrhosis, 18 
in peritonitis, 208 
Cough, circulatory effects of, 82 
CR leads, in diagnosis, 39 
Cryofibrinogen, identification of, 
20 


disease and 


Cryoglobulinemia, studies of, 104 

Cushing’s syndrome, compensa- 
tory adrenal atrophy in, 
43 


Dead space, pulmonary, studies 
on, 206 
Depression, Meratram for, 41 
> hemostatic defect with, 
Diabetes 
I'3!_labeled insulin in, 122 
mellitus 
and fructose feeding, 203 
and hypoglycemia, 203 
test for, 122 
Sorbitol in, 123 
Diamox 
in chronic acidosis, 147 
and electrolytes, 43 
and gastric secretion, 205 
for Laennec’s cirrhosis, 18 
during pregnancy, 63 
in pulmonary emphysema, 147 
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Digitalis 
and potassium transport, 111 
in various anasarcas, 69 
Digoxin, in experimental failure, 
1 


Diodrast, Tm, and TmPAH, 134 
Diuresis 
and ethyl alcohol, 44 
mercurial, and sodium excretion, 


water 
chlorpromazine-induced, 138 
sustained, 138 
in hy pertension, 117 
sulfate, and acid and electrolyte 
excretion, 48 
Diuretics, mercurial, and kidney 
succinic dehy drogenase, 
210 
Drugs, antipressor, clinical evalua- 
tion of, 21 
Dyspnea, after mitral commis. 
surotomy, 34 
Dystrophy, muscular 
determination of muscle mass 
in, 144 
lean body determinations in, 76 
neutron activation of tissue in, 
204 


urinary pentose in, 59 


Edema, antidiuretics in, 138 

Effusions, pleural and pericardial, 
hydrocortisone for, 148 

Einthoven hypothesis, discrepan- 
cies of, 12 

Electrocardiogram(s) 

and acute magnesium depletion, 

106 


in hyperchloremic acidosis, 126 
in hypothermia and circulatory 
occlusion, 107 
insulin effect on, 59 
in liver disease, 142 
and potassium transport, 111 
Electrocardiography, of acute 
ischemia, 38 
Electrokymography, in 
valve lesions, 12 
Electrolytes 
of arterial wall, 199 
and Diamox, 43 
Electrophoresis 
of cryo- and macroglobulinemia, 
104 


mitral 


in Hodgkin’s disease, 102 

of synovial fluid, 72, 118 
Emotion, and renal excretion, 74 
Emphysema 

breathing in, 146 

intrapulmonary gas mixing in, 66 

lung volume and gas mixing in, 


and 99.6% oxygen breathing, 81 
pulmonary 
Diamox in, 147 
respiratory mechanics in, 147 
Encephalopathy, Wernicke’s, cit- 
culatory studies in, 38 
Endocrines and Metabolism, 13- 
17, 41-46, 57-62, 73-77, 
120-130, 200-205 
Endometrium, growth character- 
istics of, 62 
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Epinephrine 

evaluation of, 207 

and ventricular contraction, 70 
Erythrocytes, see Blood cells, red 
Erythropoiesis 

in dilution anemia, 94 

and ferrokinetic patterns, 91 

in microcytic hypochromic ane- 

mia, 95 

in pernicious anemia, 92 

Bngnnens, motor mechanism of, 


Estrogen excretion, and ACTH, 73 
Ethyl alcohol 
and diuresis, 44 
and the liver, 206 
Excretion, acid and electrolyte, 
during sulfate diuresis, 48 
Exercise 
in mitral stenosis, 35 
tolerance test, in heart disease, 
32 


Expiratory flow curve, and maxi- 
mum breathing capacity, 
81 


Fat 
and coagulation time, 68 
emulsion, and bilirubin output, 
196 


removal, and heparin, 17 

Ferrocyanide, as measure of 
extracellular fluid, 45 

Fertility, and inositol, 127 

Fever, vascular alterations in, 104 

Fibrillation, atrial, and mitral 
insufficiency, 110 

Fluid 


extracellular, measure of, 45 
synovial, electrophoretic analy- 
sis of, 72, 118 
Flush technic, in diagnosis of 
coarctation of aorta, 199 
Flutter 
atrial, and atrial rate, 53 
auricular, study of, 53 
Food drive, 74 
Fructose 
feeding, in diabetes mellitus, 203 
infusions, and lactic acid pro- 
duction, 204 


Gas mixing 
in emphysema, heart failure and 
obesity, 147 
intrapulmonary, and body posi- 
tion, 81 
Gastrectomy, subtotal, hemato- 
logic effects of, 67 
Gastric see Stomach 
Gastrointestinal system, 62, 130- 
205-207 


Genetics, 187 
Genital organs, 62 
Glands, adrenocortical, and thy- 
roid hormone, 121 
Glomerular 
filtration, and anemia and 
polycythemia, 210 
membrane, studies of, 211 
Glucose 
for diabetic acidosis, 203 
insulin tolerance test, effect of 
disease on, 15 
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tolerance test, effect of disease 


on, 1 

Graft operation, for angina pec- 
toris, 11 

Growth, and inositol, 127 


Headache, and hydration, 128 
Heart 
disease 
anoxemia test in, 33 
congenital 
ballistocardiography in, 54 
and pulmonary artery occlu- 
sion, 198 
vectorcardiography in, 108 
detection of, 32 
familial, 10 
neurogenic factors in, 32, 111 
and Einthoven hypothesis, 12 
failure 
body fluids in, 36 
congestive 
hexamethonium for, 49 
and pulsus alternans, 10 
serum cholesterol in, 11 
TEAC in, 198 
and cor pulmonale, 33 
and dyspnea after mitral com- 
missurotomy, 34 
experimental, 114 
intravascular volume in, 114 
lung volume and gas mixing 
in, 14 
nitroglycerine for, 113 
plasma volume and red cell 
mass in, 114 
rubidium and potassium ex- 
cretion in, 75 
tilting in, 197 
tissue metabolism in, 34 
function, demonstrated, 107 
structure, demonstrated, 107 
Hematocrit 
of lesser circulation, 110 
pulmonary, and pulmonary vol- 
ume, 110 
in spherocytosis, 95 
splanchnic, 37 
Hemodynamics 
of mitral stenosis, 11 
of shock infection, 10 
Hemoglobin 
in anemia, 6 
C disease, 9 
G, a fifth abnormal, 51 
H, a new abnormal, 93 
new inherited abnormality of, 67 
Hemoglobinuria, paroxysmal noc- 
turnal, hemolysis in, 7 
Hemolysis 
in hemoglobinuria, 7 
measure of, 196 
prevention of, 8 
Hemolytic 
disease of newborn, 7, 52 
syndrome, prosthesis in, 96 
system, in acute leukemia, 100 
Hemophilia 
B, acquired, 103 
female, 53 
Hemorrhage, in acute leukemia, 
101 


Hemostasis, and Dextran, 103 





221 


Heparin 
and fat removal, 17 
in hemolytic anemias, 96 
Hexamethonium 
in congestive heart failure, 49 
and resistance, 115 
Hepatic see Liver 
Histoplasmosis 
and lymphoma, 208 
organisms found in, 208 
Hodgkin’s disease, electrophoresis 
in, 102 
Hormones, steroid, effect on 
tissue growth, 80 
Host factors, and infection, 154 
Hydralazine, for hypertension, 2 
Hydration, and headache, 128 
Hydrocortisone 
and gastric secretion, 131 
metabolic effects of, 16 
for pleural and_ pericardial 
effusions, 148 
tissue binding of, 16 
Hyperchloremia, mechanism of 
development of, 136 
epee. and reserpine, 


SR ., sanntiinn, mechanism 
or, 
Hyperreflexia, autonomic, 56, 143 
Hypersplenism, with acquired 
agammaglobulinemia, 8 
Hypertension 
Ansolysen for, 116 
body fluids in, 36 
and cirrhosis, 143 
drug therapy of, 1 
Rescinnamine for, 71 
Rauwolfia and Reserpin in, 197 
reserpine for, 71 
serum magnesium and plasma 
sodium in, 116 
water diuresis and Pitressin 
antidiuresis in, 117 
Hyperthyroidism 
and circulation, 120 
and I'3! therapy, 121 
serum lipid in, 15 
ape 
R leads in, 39 
een diagnosis of, 


Hyperuricemia, phosphaturic 
agents in, 135 
Hypofibrinogenemia, in 
leukemia, 101 
Hypoglycemia 
and diabetes mellitus, 203 
insulin-induced, 59, 75 
Hypophysectomy, in breast can- 
cer, 
Hypophysis, proton 
of, 130 
Hyposthenuria, in 
anemia, 29 
Hypotension, and Rauwolfia, 55 
Hypothermia, electrocardiogram 
in, 107 
Hypothyroidism 
and cortisone, 61 
serum lipid in, 15 
thyrotropin for, 14 
Hypoventilation, alveolar, in poly- 
cythemia, 31 


acute 


irradiation 


sickle cell 
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Hypoxia, and 99.6% oxygen breath- 
ing, 81 


qi3! 


-labeled insulin in diabetes, 122 

-labelled tuberculin, distribu- 
tion of, 27, 133 

protein- -bound, 120 

wee, and ‘hyperthyroidism, 


uptake, 73 
Infarction, splenic, in sicklemia, 51 
see Myocardial infarction 
Infection 
and host factors, 154 
shock due to, 10 
streptococcal, and Sydenham’s 
chorea, 118 
Infectious diseases and anti- 
biotics, 46-47, 77-78, 132- 
134, 207-209 
Inhibition, gastric, agents for, 132 
Inositol, and hemopoiesis, growth 
and fertility, 127 
Insufficiency 
mitral, and atrial fibrillation, 
0 


pulmonary 
analyzed, 145 
Co: administration in, 25 
and tracheotomy, 146 
Insulin 
and blood electrolytes and elec- 
trocardiogram, 
increasing sensitivity of, 59 
I'3!_labeled, 122 
insufficiency, 58 
Intrinsic factor 
assay for, 28 
and binding power, 194 
omitted in pernicious anemia 
therapy, 28 
Iodine, in apvekentoula, 42 
Iron 
binding, in abnormal sera, 93 
excretion, factors controlling, 92 
movement, in pernicious anemia, 


storage and ferrokinetic pat- 
terns, 91 
turnover, in anemia and nor- 


malcy, 91 
Irradiation proton, of hypophysis, 
130 


see also X-ray 

Ischemia 
acute, epeeiovseetieuneny : in, 38 
CR leads i in, 


Jaundice, and chlorpromazine, 23 
JB 323, evaluation of, 22 


Keitel method, modified, 58 

Ketosteroid secretion in tuber- 
culosis, 133 

Kidney, 17-18, a 63-64, 134- 
140, 209-211 


in acromegaly, 13 
and anemia and polycythemia, 
210 


artificial, 17 
biopsy studies of, 209 
in lupus erythematosus, 13 
in carbon tetrachloride poison- 
ing, 47 
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and chronic acidosis, 136 ; 
disease, oxygen consumption in, 
18 


function 
and adrenalectomy, 135 
in acute necrosis, 137 
and emotions, 74 
and insulin hypogly cemia, 75 
Hg distribution in, 135 
in hyperuricemia, 135 
in sickle cell disease, 97 
succinic dehydrogenase, and 
mercurial diuretics, 210 
and triiodothyronine and thy- 
roxine, 14 
Kinetocardiography, in 
valve disease, 70 
Lactic acid, production, 204 
Lead 


mitral 


and calcium di- 
ethylenediamine 
tetra-acetate, 80 
penn, childhood, 22 
cell, and leukocytes, 98 
Lesions 
glomerular, in toxemia of preg- 
nancy, 
mitral, electrokymography in, 72 
Leukemia 
acute 
fibrinolytic purpura in, 9 
hemolytic system in, 100 
hemorrhage in, 101 
AKR, transplantation of, 100 
drug thera apy for, 101 
human and AKR, 100 
longevity of, 99 
onset of, 99 
Leukocytes see Blood cells, white 
Listeria monocytogenes, _ ag- 
glutinins due to, 20 
Liver (and biliary tract), "18-20, 
48-49, 65, 78-79, 141-143 
biopsy of, 78 
degeneration, C'*-acetate in, 19 
disease 
ammonium transport in, 48 
blood ‘‘ammonia”’ levels in, 19 
chronic 
and methyltestosterone, 141 
supplementary calories in, 142 
plasma electrolytes, electro- 
cardiographic changes and 
ammonium in, 142 
serum transaminase in, 48, 49 
and ethyl alcohol, 206 
function, carbohydrate index in, 
141 


intoxication, 
sodium 


and pressure measurements, 79 
and tetracycline, 132 
Lung 
disease 
and hypometabolism, 82 
and maximum _ expiratory 
curve, 146 
distention and morphology, 24 
function, and hexamethonium, 
115 
nodules, organisms found in, 208 
volume 
and body position, 81 
in emphysema, heart failure 
and obesity, 147 
see also Pulmonary 
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Lupus erythematosus dissemi. 
natus, kidney biopsy in, 13 
Lupus nephritis, natural history 
or, 
Lymph » : . 
node imprints, cytologic study 
oO ’ 
thoracic duct, 65 
Lymphatic system, 65 
Lymphocyte, flow in thoracic duct 
lymph, 65 


Lymphoma, and histoplasmosis, 
208 


Macroglobulinemia, studies of, 104 
Magnesium de meet 6 acute, elec. 
trocardiogram in, 106 
Marrow, damage, and Rh anti- 
body, 52 
hypoplasia, cobaltous chloride 
in, 1 
radiography of, 55 
Maximum breathing capacity, and 
rapid expiration flow 
curve, 81 
Maximum expiratory curve, use of, 
146 


Meratran 
for alcoholism, 149 
for sects. 41 
for obesity, 40 
Mercaptomerin 
clinical evaluation of, 55 
renal distribution of Hg™. 
tagged, 135 
Mercaptopurine 
and leukemic tissue, 79 
metabolic and cytochemical 
effects of, 101 
and tryptophane metabolism, 21 
Metabolism 
and hydrocortisone, 16 
and mercaptopurine, 101 
and nortestosterone cyclopentyl- 
proprionate, 60 
and proton irradiation, 130 
reduced, in lung disease, 82 
and stress, 73 
and testosterone proprionate, 60 
and tetracycline, 132 
tissue, in heart failure, 34 
uric acid, and phenylbutazone, 


see also Endocrines and metab- 

olism 

Methods, laboratory, 63, 145 

Methylphenyl isopropylamine sul- 
fate, an anorexigenic com- 
pound, 128 

Methyltestosterone, and chronic 
liver disease, 141 

Mucosa, gastric, succinic oxidase 
activity of, 130 

Muscle mass, determination of, 
144 


Myocardial infarction 
C-reactive protein in, 112 
experimental, 69 
potassium transport in, 37 
serum transamination in, 3, 

112-113 ‘ 

Myxedema, triiodothyronine in, 4 


Necrosis, acute, kidney function 
in, 137 
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Neodrol, evaluation of, 60 
Neoplasm, lung, cryofibrinogen 
in, 20 
Neoplastic disease, 20-21, 79-80 
and corticosteroids, 42 
tryptophan in, 201 
Nephrotic syndrome, ACTH in, 17 
classification of, 139 
remissions in, 140 
with renal vein thrombosis, 139 
serum albumin in, 64 
steroid therapy of, 140 
Nervous aioe and muscle, 143- 
14 


Neuropathy, peripheral, and BAL, 
80 


Neurosis, experimental, and blood 
pressure, 117 

Nitrite, and kinetocardiography 
and ballistocardiography, 


70 
Nitroglycerine, for left ventricular 
failure, 113 
Nortestosterone areeenentnyee- 
prionate, evaluation of, 60 
Norepinephrine 
and electrolytes of arterial wall, 
199 
and ventricular contraction, 70 


Obesity et 
lung volume and gas mixing in, 
147 


Meratran for, 40 

papertpante of, 194 

and satiety mechanism, 74 
Occlusion 


circulatory, electrocardiogram 
in, 107 
pulmonary, in congestive fail- 
ure, 198 
Osteoporosis, and calcium reten- 
tion, 76 


Ovulation, and progesterone, 16 

Oxygen consumption, in renal dis- 
ease, 18 

Oxytetracycline, in peritonitis, 208 


Pain 

insensitivity to, 72 

in peptic ulcer, 153 
Para-aminosalicylate 

potassium, 46 

for pulmonary tuberculosis, 133 
Penicillin, and group A strepto- 

cocci, 132 

Pentose, in muscular dystrophy, 


Pepsinogen secretion, into gastric 


juice, 

Peptic Disease, chronic, 85 

Pericarditis, idiopathic, 105 

Peripheral arterial disease, meas- 
urement of blood flow in, 
40 


Peripheral nervous system, 72 
Peritonitis, cortisone and oxy- 
tetracycline for, 208 
Pharmacology and toxicology, 21- 

1 


, 80+ 
Phenylbutazone, and uric acid 
metabolism, 46 
Pheochromocytoma, diagnosis of, 


Phlebography, intraosseous, 55 
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Phonocardiography, selective, 196 
Phosphatase activity 
factors influencing, 30 
in peripheral blood cells, 98 
Pitressin antidiuresis, in hyper- 
tension, 117 
Plasma 
electrolytes 
in  : rsa, acidosis, 


in liver disease, 142 
lipids, and Squalene, 45 
sodium and hypertension, 116 
thromboplastin component de- 
ficiency, acquired, 103 
volume, in heart failure, 114 
Platelet survival, in thrombo- 
cytopenia, 102 
Poisoning 
carbon tetrachloride, 47 
salicylate, therapy for, 148 


Poliomyelitis, acute, alveolar- 
arterial gas in, 25 
Polycythemia 


with alveolar hypoventilation, 


and glomerular filtration and 
renal vascular tone, 210 
of obesity, 194 
vera, neat survival in, 97 
Polydipsia, in cortisone ‘‘diuresis,’’ 
14 


Posture, and sodium excretion, 136 
Potassium 
and acid-base balance, 44 
depletion, indices of, 61 
diet, low, and urine and blood, 
127 


excretion, with and without 
congestive failure, 75 
fecal, and adrenal steroids, 124 
transport 
in heart, 111 
in the myocardium, 37 
Pregnancy 
acid-base balance in, 63 
anemia in, 6 
Pressure 
hepatic venule, 79 
left heart, in mitral stenosis, 35 
pulmonary artery, across capil- 


lary bed, 24 
retinal, 71 
Progesterone, and ovulation, 16 
Propylthiouracil, extrathyroidal 
effects of, 58 
Prosthesis, in hemolytic syn- 
drome, 96 


Protein 
anabolism, and burns, 127 
c-reactive 
in myocardial infarction, 112 
and surgical trauma and rheu- 
matism, 119 
gastric secretory effects of, 62 
Prothrombin analysis, two-stage, 


Protoveratrine, for hypertension, 2 
Pulmonary 
efficiency, nitrogen and helium 
in, 65 
function, in bronchiectasis, 49 
Pulsus alternans, and congestive 
heart failure, 10 
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Purpura, fibrinolytic, 
leukemia, 9 
Pyroxidine activity, 21 


in acute 


Quinacrine, and leukocytes, 98 
Quinidine, metabolic effect of, 75 


Radioiodine see I!3! 
Radiosulfate 
and edema, 126 
space, in disease, 126 
Rauwolfia 
for hypertension, 197 
hypotensive mechanisms in, 55 
Reagin, atopic, coprecipition of, 13 
Renal, see Kidney 
ne for hypertension, 


Reserpine 
and gastric secretion, 131 
hyperchlorhydria of, 206 
for hypertension, 1, 71, 197 
in schizophrenia, 57 
Respiratory system, 24-26, 49, 65- 
66, 81-83, 145-148 
Reticulocyte response, in anemia, 
94 


Rh antibody, in hemolytic disease 
of newborn, 52 
Rheumatic fever 
ACTH for, 12 
serum transaminase in, 119 
Rheumatism, and c-reactive pro- 
tein, 119 
Roentgenology, 148 
see also X-ray 
Rubidium 
and acid-base balance, 44 
excretion, with and _ without 
congestive failure, 75 


Schizophrenia, and reserpine, 57 
Scintillation counting, and hemo- 
lytic anemia, 195 

Secretion 
gastric 
and ACTH, hydrocortisone 
and corticosterone, 131 
and reserpine, 131 
hydrochloric acid, 130 
Septal defect, atrial, past middle 
age, 107 
Serum 
albumin turnover in nephrotic 
syndrome, 64 
cholesterol 
and brain extract, 128 
in congestive heart failure, 11 
citric acid, in uremia, 137 
C-reactive protein, significance 
of, 
iron, in hemolytic disease of 
newborn, 7 
lipid, in hypothyroidism, hyper- 
thyroidism and coronary 
artery disease 
magnesium, in hypertension, 116 
mucoprotein, physiology of, 129 
potassium, determination of, 58 
transaminase 
activity, observations in a 
large group, 200 
as index of hepatocellular 
integrity, 20 
in liver disease, 48, 49 
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Serum (Cont'd) 
in myocardial infarction, 37, 
112-113 
in rheumatic fever, 119 
Shock, hemodynamics of, 10 
Sickle cell(s) 
anemia vs. trait, 96 
disease, kidney in, 97 
trait, in pulmonary tuberculosis, 


see also Anemia, sickle cell _ 
Sicklemia, and splenic infarction, 
51 


Sinthrom, evaluation of, 196 
Skin, 66 
test for allergy, 119 
Sodium 
dextro-thyroxin pentahydrate, 
and thyroid hormone, 57 
excretion 
and mercurial diuresis, 44 _ 
posture and neck compression 


in, 
loading, and bone sodium con- 
centration, 125 
splanchnic exchangeable, 125 
Sorbitol, for diabetes, 123 
Space, radiosulfate, i in disease, 126 
Sperm, mineral and water com- 
position of, 46 
Spherocytosis 
carriers of heredity, 195 
trapped plasma in hematocrits 
in, 95 
Spinal cord injury, and autonomic 
hyperreflexia, 56, 143 
Spleen, traumatic rupture of, 50 
Squalene, and plasma lipids, 45 
Statistics, 185 
Stenosis 
mitral 
Aschoff bodies in, 34 
exercise in, 35 
hemodynamics of, 11 
left heart pressure in, 35 
pulmonary alveolar membrane 
in, 24 
pulmonic, mild isolated, 107 
Steroid (s) 
adrenal, and fecal potassium, 124 
aldosterone, isolation of, 124 
ketogenic, determination of, 202 
11-oxygenated-17-ketogenic, de- 
termined, 123 
therapy, in nephrotic syndrome, 
140 
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